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When epinephrine 

is indicated for 

the management of 
chronic simple 
(open-angle) glaucoma 


Ayerst i 


itrate 


BRAND OF 


epinephrine 
bitartrate 


BRIEF SUMMARY 

(For full prescribing information, see package circular.) 

Epitrate” (epinephrine bitartrate) 

For management of chronic simple (open-angle) glaucoma 

Description: A sterile aqueous solution of levorotatory epinephrine bitartrate 
% (equivalent to 1.1% base), it is stable, retains its potency throughout use, 

and requires no refrigeration. It has a low surface tension. 

Action: Intraocular pressure is lowered by reducing the rate of aqueous 











formation. Improvement in outflow facility is also observed in certain cases 
following prolonged therapy. 

Indications: Useful in management of chronic simple (open-angle) glaucoma, 
either alone or in combination with miotics. In selected cases, it may also 

be used with carbonic anhydrase inhibitors. 

Contraindications: Prior to peripheral iridectomy, an epinephrine preparation 
is contraindicated in eyes that are capable of angle closure since its relatively 
weak mydriatic action may, nevertheless, precipitate angle block. Gonioscopy 
should be carried out on all patients before initiating therapy. 

Wamiings: Topical use of epinephrine in any form should be interrupted prior 
to general anesthesia with certain anesthetics such as cyclopropane or 
halothane which sensitize the myocardium to sympathomimetics. 

Precautions: EPITRATE (epinephrine bitartrate) should be used with caution in 
the presence of hypertension, diabetes, hyperthyroidism, heart disease, and 
cerebral arteriosclerosis because of the possibility of systemic action. 
Adverse Reactions: As with other epinephrine solutions, transitory stinging on 
initial instillation may be expected. Headache or browache frequently occur 
on begigning EPITRATE therapy, but usually diminish as treatment is continued, 
Conjunctival allergy occurs occasionally. Pigmentary deposits in the lids, 
conjunctiva or cornea may occur after prolonged use of epinephrine eyedrops. 
In rare cases, maculopathy with a central scotoma may result from the use of 
topical epinephrine in aphakic patients; prompt reversal generally follows 
discontinuance of the drug. Systemic effects have occasionally been reported, 
such as: palpitation, tachycardia, extrasystoles, hypertension, trembling, 
sweating, and pallor. 

Dosage and Administration: | drop, with frequency of instillation being 
individualized, from every two or three days to twice daily. More frequent 
instillation than one drop four times daily does not usually elicit any further 
improvement in therapeutic response. 

How Supplied: No. 1015—EPITRATE—ophthalmic solution of epinephrine 
bitartrate 2% (equivalent to 1.1% base). [Also contains &hlorobutanol (chloral 
derivative) 0.5%, methylaminoaceto pyrocatechol HCI, soNium bisulfite, 
sodium chloride, polyoxypropylene-polyoxyethylene-diol, and disodiune 
edetate.] Package containing 7.5 cc. bottle with separate dropper-screw Cup 
attachment. 


| gett, The Ophthalmos Division 
(E | AYERST LABORATORIES . : 
| m | New York, N.Y. 10017 7141 
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Instructions for Contributors 


Basis for Acceptance of Manuscripts. —~Premium is put oh Manuscripts that make an 
original contribution, are substantiated by adequately controlled data, and are expressed 


with brevity and precision. Original papers should have historical documentation to ac- _ 


knowledge priority and to orient the reader in reference to the author’s contribution, but 
this should rarely.exceed a few paragraphs. Reviews of the literature will be acceptable 
only when it is clearly evident that the. subject is in need of réview. 


Manuscripts will be accepted only when they are subrnitied solely té the ARCHIVES OF 


OPHTHALMOLOGY, except in certain circumstances of approximately simultaneous publica- 

Whilé no rigid format is prescribéd, an Introduction stating the nature af the problem; 
the pertinent gaps in our knowledge, and what the authors propose to do about it is usu- 
ally recommended. Following this should be a statemerit concerning the Material on 
which the observations were madé and a description of the Methods of investigation, 
comprising sufficient information to permit others to repeat the observations. The Results 
should be expressed as succinctly as is compatible with a clear presentation of the data. 
Comment should bear directly on the author’s contributions with avoidance of unsup- 
ported hypotheses. It should clearly define the author’s contribution in the framework 
of prior investigations.. 

A Synopsis-abstract typed on a separate sheet of paper must accompany each manu- 
script reporting original work. This replaces a summary from which it differs in that 
(1) .it should not exceed 135 words in length, and (2) it is placed at the beginning of the 
communication, rather than at the end. The synopsis-abstract must contain only essential 
features of the report, emphasizing data and avoiding generalizations. It should not re- 
peat the title of the communication. ° 


Conditions for Acceptance of Color Illustrations 


Illustrations in full color are accepted for publication in ARCHIVES OF OPHTHALMOLOGY 
if the editor believes that color will add significantly to the published manuscript. 

When color illustrations are accepted, the American Medical Association will pay part 
of the expense of reproduction and printing for the first page, the remainder to be borne 
by the author or the institution with which he is affiliated. 

After deducting AMA’s contribution, the author’s share is $275 for one page of color. 
When colored illustrations exceed one journal page, the author is charged $350 per page 
for each additional page. The senior author, unless otherwise designated, receives 500 
compliment&ry reprints of his color page(s). 

Color transparencies must be submitted for evaluation. Do not send color photo prints 
finless accompanied by original transparencies. 

Generally, it is not possible to include more than six color illustrations per page. 


(Author Checklist appears on page 10A.) 
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MUROCOLL EPINEPHRINE 1% 
As (L-Epinephrine Bitartrate 1.82%) PRODUCT #:291/2 


e Effective in maintaining lowered intraocular pressure tn 
certain cases of open angle glaucoma by reducing the 
tate of aqueous formation. 


e improves the facility of outflow after prolonged therapy in 
More than 50% of eyes with open angle glaucoma.* 


e Aids in breaking posterior synechiae in uveitis. 
EPINEPHRINE 1% 


{Epinephrine Bitartrote 1.82%} 
#29 
Preservative-Chlorobutanol 0.5% 
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Murocoll Epinephrine 1% (as Bitartrate 1.82%) with Chlorobutanol 0.5% as a 
preservative and bacteriostatic agent is also available as Murocoll Epinephrine 
2% (as Bitartrate 3.64%), Product #29. 
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Contrainditolion, Harroweangle glaucoma 


Usual Dosage: 1 d 


Do not dispensa if 


PHARMACAL LABORATORIES, Inc 
121 UBERTY ST 


Maigi Bu: 


_ Both solutions also have Sodium Bisulfite as preservative, Sodium Chloride 
and distilled water as inactive ingredients. 





Above solutions are contraindicated in narrow angle glaucoma. Available, 7.5 cc. glass bottle 
Use with caution in presence of hypertension. with plastic dropper. B only 
Complete Ophthalmological Originators of 


Formulary Available On Request Stabilized Epinephrine Collyria 


“BECKER ET AL. TR. SEC. A.M.A, 188, 1961 


Muro preparations are available to all pharmacies and hospitals through 
their drug wholesaler, or may be obtained directly from our laboratories 
by indicating their usual source of supply. 


MURO PHARMACAL LABORATORIES ` 
321 Liberty Street — Quincy, Mass., U.S.A. 02169 — Area Code 617 - 479-2680 . 





‘HUMORSO 


(DEMECARIUM BROMIDE | MSD} 


3 


in open-angle glaucoma 


OPHTHALMIC SOLUTION, 0.125% and 0.25% 


the cholinesterase 


inhibitor that needs 
no pampering 


FOR TOPICAL APPLICATION INTO THE CONJUNCTIVAL SAC ONLY 


Contraindications: Known hypersensitivity; active uveal in- 
flammation; most cases of narrow-angle glaucoma. 


Warnings: Should be administered with extreme caution 
to patients with myasthenia gravis who are on systemic 
anticholinesterase therapy; conversely, systemic anticho- 
linesterase drugs for myasthenia gravis should be added 
cautiously. Succinylcholine should be administered with ex- 
treme caution before or during general anesthesia, because 
of possible respiratory and cardiovascular collapse. 


Use in Pregnancy: Safe use in pregnancy has not bees estab- 
lished, nor has the absence of adverse effects on the fetus 
or on respiration of the neonate. During pregnancy weigh 
potential benefits against possible hazards. 


Precautions: Gonioscopy is recommended before therapy. Do 
not use, or use cautiously, when an intraocular inflammatory 
process is present. 


Compression of the lacrimal sac during and following instil- 
lation for a minute or two minimizes drainage into the masal 
eee. Wash hands immediately after instillation. Dis- 
continue use if salivation, urinary incontinence, diarrhea, 
profuse sweating, muscle weakness, respiratory difficulties, 
shock, or cardiac irregularities occur. 


Persons exposed to organophosphate-type insecticides and 
pesticides (gardeners, organophosphate-manufacturing plant 
or warehouse workers, farmers, residents of communities 
which are undergoing insecticide spraying or dusting, etc.) 
should be warned of added systemic effects possible from 
absorption through the respiratory tract or skin. Wearing of 
respiratory masks, frequent washing, and clothing changes 
may be advisable. 


Use with extreme caution, if at all, in patients with marked 
vagotonia, bronchial asthma, spastic gastrointestinal dis- 
turbances, peptic ulcer, pronounced bradycardia and hypo- 
tension, recent myocardial infarction, epilepsy, parkinsonism, 
and other disorders that may respond adversely to vagotonic 
effects. Use extreme caution before intraocular surgery be- 
cause of the possibility of hyphema. 


Despite observance of all precautions, repeated administra- 








tion may cause depression of the concentration of cholines- 
terase in the serum and erythrocytes, with resultant systemic 
effects. 


Adverse Reactions: Stinging, burning, lacrimation, lid muscle 
twitching, conjunctival and ciliary redness, brow ache, head- 
ache, and induced myopia with visual blurring; activation of 
latent iritis or uveitis; retinal detachment has been reported 
occasionally. Iris cysts may form, enlarge, and obscure vi- 
sion, more frequently in children; cysts usually shrink when 
the miotic is discontinued but, rarely, may rupture or break 
free into the aqueous. Frequent examination is advisable. 


Prolonged use may cause conjunctival thickening and ob- 
struction of nasolacrimal canals. If systemic effects occur 
(e.g., salivation, urinary incontinence, nausea, abdominal 
cramps, vomiting, diarrhea, dyspnea, bradycardia, cardiac 
irregularities), parenteral administration of atropine is indi- 
cated: 0.4 to 0.6 mg or more for adults, proportionately less 
for children; artificial respiration may be required. Similar 
therapy is indicated for overdosage. 


Lens opacities have been reported, and routine slit-lamp 
examinations should accompany prolonged use. Paradoxical 
increase in intraocular pressure may occur and be alleviated 
by a mydriatic. 

Dosage and Administration: Initial titration and dosage ad- 
justments must be individualized to obtain maximal therapeu- 
tic effect. Patient must be observed closely during initial 
period. If response is not adequate within first 24 hours, 
consider other measures. Keep frequency of use to a mini- 
mum in all patients, but especially in children. 

Since technic is crucial to proper and safe administration, 
consult Direction Circular for full details. 

Supplied: In 5-cc OCUMETER® Ophtitalmic Dispenser con- 
taining 0.125 or 0.25 percent solution and sodium chloride; 


benzalkonium chloride 1:5000 added as pre- 
servative. MS D 





For more detailed information, consult your E K 
MSD representative or see the-Direction SHARP: 
Circular. Merck Sharp & Dohme, Division of ` D 


Merck & Co., Inc., West Point, Pa. 19486 
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Checklist for Authors Submitting Manuscripts 


All major communications should be sent to Chief Editor Henry F. Allen, MD, 243 
Charles St, Boston, Mass 02114. Submit reports of past meetings to Ludwig von 
Sallmann, MD, Chief, Ophthalmology Branch, National Institute of Neurological 
Diseases and Blindness, Bethesda, Md 20014, and news items, including announce- 
ments of meetings, to Bradley R. Straatsma, MD, Division of Ophthalmology, Uni- 
versity of California Medical Center, Los Angeles 90024. 


Submit original typewritten manuscript plus two copies. Double-space entire man- 
uscript, including title page, legends for illustrations, charts, graphs, tables, table 
heading, footnotes, and references. Generous margins—at least 114 inches at top, 
bottom, and left, and 1 inch at right (approximately 60 characters per line and 25 
lines per page)—should be allowed. Electrostatic dry (not wet) process copies are 
preferred to tissue carbons. 


——_——_. 


Titles should be short, specific, and clear. Subtitles may be used to amplify titles. 
Include each author’s academic degrees and highest academic title. If paper was 
presented at a meeting, include name of organization, city, and exact date. Specify 
address to which reprint requests should be sent. 


Submit a covering letter indicating approval by author’s chief of staff if institution 
requires it. | 


Synopsis-abstract. Manuscripts submitted for the categories of Clinical Sciences 
and Laboratory Sciences must be accompanied by a 135-word (maximum length) 
synopsis-abstract which is a factual summary of the communication. 





Photographs. Submit glossy prints in triplicate, maximum size 5 X 7 inches, un- 
trimmed and unmounted, cropped in white margins to eliminate extraneous ma- 
terial. In soft pencil on reverse side, indicate top, the figure number, and author’s 
name. Written consent from patient or responsible person, or reproduction permis- 
sion from previous publisher, must accompany manuscript. 


d 
Legends. Supply in triplicate for all illustrative materials, double-spaced, properly 
identified as separate copy but not a separate sheet for each legend. 


______ Tables should be included only when they add to a paper’s clarity. Each should be 
numbered, titled, and have appropriate column headings. 
Charts and graphs should be prepared with India ink or undiluted black ink on 
white background—preferably by an experienced artist or draftsman. Prominence 
of lettering, lines, and curves should correspond to the relative importance of each 
component of the illustration. Avoid the use of similar plot-points, such as open 
circles, solid circles, and circles with dots in the center to identify different curves. 
Choose instead solid, distinctive, geometric shapes, eg, circle, square, triangle. Let- 
tering should be sufficiently large to be read easily when reduced to a width of 25% 
inches (single column). 


References should be typed, double-spaced, beginning on a new sheet of paper 
headed References. Number them in the text in order of citation and prepare the 
bibliography in this same order (not alphabetically). Journal references should in- 
clude: authors, title, Index Medicus abbreviation of journal name, volume, inclusive 
page numbers, and year. Those from books: authors, title, city of publication, pub- 
lisher, and year, in that order. 
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OPHTHALMIC FORCEPS 
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Drews Cilia and Storz Tying Stainless Steel forceps are 
made with precision grasping surfaces. They are known 
to be dependable. 

Both are further improved by increasing the strength 
of the shafts anterior to the delicate jaws. This added 
strength eliminates thé spring and flexibility so the finely 
machined holding surfaces maintain their alignment re- 
gardless of force applied to the handles. 


E-2166 DREWS Cilia . . . $22.00 E-1887 STORZ Tying... $25.50 


STORZ INSTRUMENT COMPANY, 3365 Tree Court Industrial Blvd., St. Louis, Mo. 63122 
New York Showroom: 629 Park Avenue 
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His efficiency depends On his vision. 


You've heard it said that the Guild Optician is 
expert at his work. Occupational vision; especially 
for the presbyope, is most efficient when individ- 
ually prescribed for. Working distances often vary; 
machine settings must be checked at one distance 
and work performed at another ... and possibly a 
third for reading plans and specs. 

To arrive at these requirements is a matter of 
tedious research in existing manuals and patient 
questioning of the subject as to his non-occupa- 


Guild of Prescription Opticians of America, Inc. 


tional activities involving vision (if he were a 
fisherman, his specialized vocational Rx just 
wouldn't do). r 
The Guild Optician is admirably suited to han- 
dle these details, given a basic Rx from which to 
work. In this way his services save the ophthal- 
mologist valuable time. This is one of the ways in 
which a Guildmember can help 
both the ophthalmologist 
and his patient. 





1250 Connecticut Avenue, N.W., Washington, D.C. 20036. 






STAINLESS STEEL 
STERILE — READY TO USE 


69 — Sharp all around — for corneal and scleral procedures 
55 — Narrow Keratome 


59S-59M-59L — Needle Blades for discission needling in con- 
genital cataract procedures — also for micro- 
surgical dissection. 


PH beaver INC. SURGICAL BLADES / HANDLES 


80 TRAPELO ROAD, BELMONT, MASS. 02178 


“Was it one drop of epi nephrine 
at two o'clock or two drops 
of pilocarpi ne at one oclock?” 





* 


Your glaucoma patient’s life is difficult 
enough. A complicated dosage schedule just 
makes it more so. If you want him on 

both epinephrine and pilocarpine, make it 
easy for him. Make it E-Pilo. You have 
three concentrations of pilocarpine to choose 
from, each with 0.55% epinephrine base. 


Smith, Miller & Patch, Inc. 
902 Broadway, N.Y., N.Y. 10010 


This is easier. 
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PRESCRIBING INFORMATION ON FOLLOWING PAGE 


E-PILO OPHTHALMIC 
PILOCARPINE HYDROCHLORIDE with 
EPINEPHRINE BITARTRATE 


COMPOSITION: E-Pilo Ophthalmic Solutions are 
available in three convenient concentrations: 


E-PILO-! Contains: 


Pilocarpine Hydrochloride .......... 1.0% 
Epinephrine Bitartrate ............ 1.0% 
(Epinephrine Base 0.55%) 

E-PILO-2 Contains: 

Pilocarpine Hydrochloride ........ "2.0% 
Eninephrine Bitartrate .........-..- 1.0% 
(Epinephrine Base 0.55%) 

E-PILO-4 Contains: 
Pilocarpine Hydrochloride ......... 4.0% 
Epinephrine Bitartrate ..........-- 1.0% 


(Epinephrine Base 0.55% ) 


In addition to the respective amounts of Pilocar- 
pine and Epinephrine, both solutions contain: 


Mannitol .....ssnsennesepos.e.s.ss. 5.0% 
Benzalkonium Chloride ........... 0.01% 


in a buffered aqueous solution containing sodium 
bisulfite, mono and dibasic sodium phosphate, and 
disodium ethylenediaminetetraacetate. 


INDICATIONS: For the treatment of Glaucoma; 
more specifically, the chronic simple Glaucoma of 
the open anzle type. 


Mannitol, as a vehicle, is safe, inert, compatible 
with living cells and in no way interferes with the 
rapid absorption of the medicaments. 


DOSAGE: Initial dose is one drop in each eye 
Q.1I.D. This may be reduced to T.I.D. or even 
B. I. D. as individual patient response permits. 


CRITERIA OF EFFECTIVENESS: Treatment is 
continued as long as the intraocular pressure is 
controlled and there is no visual deterioration as 
indicated by changes in the visual fields. No pa- 
tient should use more of the miotic drug than is 
necessary to satisfactorily control the pressure. 


CONTRAINDICATIONS: Contraindicated in Nar- 
row Angle Glaucoma. 


PRECAUTIONS: Use with caution in unverified 
Glaucoma and vascular hypertension. Epinephrine 
compounds’ are effective in the management of 
many of the forms of Glaucoma; but complications, 
especially canjunctival irritation, occur frequently, 
If the reaction is severe, discontinuance of the drug 
may become necessary. 


WARNING: FOR TOPICAL OPHTHALMIC 
USE ONLY. If irritation develops, patients should 
be advised to discontinue use and consult prescrib- 
ing physician. 


This solution is sterile when packaged. To prevent 
contaminating dropper tip and solution, care should 
be taken not to touch the eyelids or surrounding 
area, or other areas with the dropper tip of the 
bottle. Keep bottle tightly covered when not in use. 


Keep in cool place. Protect from light. 


CAUTION: Federal law prohibits dispensing with- 
out prescription. 


HOW SUPPLIED: 10cc. plastic squeeze bottle 
with dropper tip. * 
Smith, Miller & Patch, Inc. 
©% 902 Broadway, N.Y., N. Y.10010 
















© 
JAMA CLASSIFIED ADS bring 
you lots of beneficial finds. And 
what’s as important, it talks to 
more than 181,000 other phy- 
sicians weekly, who are inter- 
ested in buying just what you 
are Selling, so your ads bring 
results, 









Maybe that’s why we point to 
our JAMA CLASSIFIED ADS 
with pride. Why not see if you 
* don’t agree with us? Place 
your next ad in: 










THE JOURNAL OF THE 
AMERICAN MEDICAL ASSOCIATION 
Classified Advertising Department 
535 North Dearborn Street 
Chicago, Hlinois 60610 
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Conventional methods. of fitting contact lenses do not apply to 
SOFLENS Contact Lenses (polymacon). For a detailed description 
of the fitting technique, refer to the SOFLENS Fitting Guide, copies 
of which are available from: SOFLENS Division, Bausch & Lomb 
Incorporated, Rochester, New York 14602. 


DESCRIPTION: The SOFLENS Contact Lens (polymacon) is a hemi- 
spherical shell of approximately 13mm chord diameter and 0.1 
to 1.0mm thickness. It consists of 61.4% poly (2-hydroxyethyl 
methacrylate) and 38.6% water by weight when immersed in 
normal saline. The SOFLENS Care Kit is a package required for 
lens asepticizing, cleaning, and storage consisting of the 
following: 


SOFLENS Carrying Case Cat. #140301 
SOFLENS Aseptor-Patient Unit Cat. #140302 
SOFLENS Squeeze Bottle Cat. #140304 
SOFLENS Salt Tablets Cat. #140305 
SOFLENS Patient Instruction Book Cat. +140300-100 


ACTIONS: The SOFLENS Contact Lens (polymacon) absorbs water 
to 38.6% of its dry weight when equilibrated in normal saline 
solution. In its hydrated state a SOFLENS Contact Lens (polymacon) 
becomes soft and pliable. When placed on the human cornea the 
hydrated SOFLENS Contact Lens (polymacon) acts as a refracting 
medium to compensate spherical ametropias. The material has 
a refractive index of 1.43 and the lens has a visible light trans- 
mittance greater than 97%. 


INDICATIONS: SOFLENS Contact Lenses (polymacon) are indicated 
for the correction of visual acuity in persons with non-diseased 
eyes who have spherical ametropias; refractive astigmatism of 
1.50 diopters or less and/or corneal astigmatism of 2.00 diopters 
or less. 


CONTRAINDICATIONS: SOFLENS Contact Lenses (polymacon) are 
contraindicated by the presence of any of the following conditions. 
(1) Acute and subacute inflammations of the anterior segment of 
the eye. (2) Any eye disease which affects the cornea or con- 
junctiva. (3) Insufficiency of lacrimal secretion. (4) Corneal hypo- 
esthesia. (5) Any systemic disease which may affect the eye or be 
exaggerated by wearing contact lenses. (6) Early stages of 
pregnancy. 


WARNINGS: Medicants and Eye Drops—SOFLENS Contact Lens 
(polymacon) must be stored ONLY in normal saline solution. No 
ophthalmic solutions or medicants, including conventional con- 
tact lens solutions, can be used by SOFLENS Contact Lens (poly- 
macon) wearers prior to or while the lens is in place on the eye. 
Also, no solutions, including conventional contact lens solutions, 
other than normal saline may be used on SOFLENS when the lens 
is off the eye. 

Abrasions and Infections—lf the lenses become less comfortable 
to the wearer than when they were first placed on the wearer’s 
corneas, this may indicate the presence of a foreign body. The 
lens should be removed immediately and the patient examined. 
If any @ye abrasion, ulceration, irritation or infection is present, 
a physician should be consulted immediately. 

Wearing Restrictions—SOFLENS Contact Lenses (polymacon) should 
be removed before sleeping or swimming and in the presence 
of noxious and irritating vapors. 

Visual Blurring—When visual blurring occurs the lens must be 
removed until the condition subsides. 

Lens Sanitation—Patients who would not or could not adhere to 










forage—SOFLENS Contact Lenses (polymacon) 


c O! LY in normal saline solution. If left exposed ta 









ill dehydrate, become brittle, and break readily: 
ALC s, it shou 
Intifit returns to a soft, supple state. 

ny and A epticizing—SOFLENS Contact Lenses (polymacon) 
s BOTH cleaned and asepticized daily. One procedure does 
not replace the other. CLEANING is necessary to remove mucus 
and film from. the fens surface. ASEPTICIZING with the SOFLENS 
Aseptor-Patient Unit has been shown to prevent the growth of 
certain organisms, namely Staphylococcus aureus, Pseudomonas 
aeruginosa, Bacillus subtilis, Candida albicans, and Herpes sim- 














plex, on the lens and in the SOFLENS Carrying Case. Fresh normal 
~ saline must be prepared daily for cleaning and storing the lenses. 
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The earwig case must be emptied and refilled with fresh normal 
line solution just before asepticizing the lenses. If a SOFLENS 
eptor-Patient Unit is not available for asepticizing the lenses, 
e lenses must be boiled in their carrying case in a pan of 
water for 15 minutes. 
Hygiene—Hands must be washed, rinsed thoroughly, and dried 
with a lint-free towel before handling the lenses. Cosmetics, 
lotions, soaps, and creams must not come in contact with the 
lenses since eye irritation may result. If hair spray is used while 


id be soaked in normal saline solu- 


the lenses are being worn, the eyes must be kept closed until the | 


hair spray has settled. 

Fluorescein—Never use fluorescein while the patient is wearing 
the lenses because the lenses will become discolored®Whenever 
fluorescein is used, flush the eyes with normal saline solution 
and wait at least one hour before replacing the lenses. Too early 
replacement may allow the lenses to absorb residual fluorescein 
irreversibly. 


ADVERSE REACTIONS: Serious corneal damage may result from 
wearing a lens which has been soaked in a conventional contact 
lens solution containing preservatives. Eye irritation may occur 
within a short time after putting on a hypertonic lens. Removal 
of the lens will relieve the irritation. Very rarely a lens may ad- 
here to an eye as a result of the patient sleeping with the lens 
on or wearing a hypotonic lens. If a lens adheres for any reason, 
apply normal saline and wait until the lens moves freely before 
removing it. Clinical studies indicate visual blurring is experi- 
enced by less than 5% of SOFLENS Contact Lens (polymacon) 
wearers. Rainbows or halos around objects or blurring of the 
vision may occur if the lenses are worn continuously for too long 
a time. Removal of the lenses and a rest period of at least one 
hour generally relieves these symptoms. Excessive tearing, un- 
usual eye secretions, and photophobia are not normal; if these 
symptoms occur, the patient should be examined to determine 
their cause. 


DOSAGE AND ADMINISTRATION: There may be a tendency for the 
patient to overwear the lenses initially. Therefore, the impor- 
tance of adhering to the following initial daily wearing scheduld 
should be stressed to the patient: 


Wear Rest Wear Rest Wear 
Time Period Time Period Time 
Day (hours) (hours) (hours) (hours) (hours) 
1 3 l 3 1 3 
2 3 1 3 1 3 
3 4 1 4 1 4 
4 4 1 4 1 4 
°5 6 1 6 1 4 
6 6 1 6 1 > 4 
7 8 1 8 
8 8 1 8 
9 8 1 8 
10 10 Jl balance of the waking hours* 
11 12 l balance of the waking hours* 
12 14 l balance of the waking hours* 


*Lenses should never be worn 24 hours a day. 

Care must be taken on the initial visit to assure that the patient 
is supplied with a SOFLENS Care Kit and fully understands all 
care and handling instructions for the lenses. As with any contact 
lens, regular recall visits are necessary to assure patient health 
and compliance with instructions. ‘ 


» 
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HOW SUPPLIED: Each lens is supplied sterile in a glass vial con-¢ 


taining sterile normal saline solution. The glass vial is marked 
with the dioptric power (black for plus power lenses; red for 
minus) and the manufacturing lot number of the lens. To assure 
proper lens care and handling, each SOFLENS patient.must be 
supplied with a complete SOFLENS Care Kit. 
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OpMi 6 lets you see 
alot more 

than youd expect... 
and gives you 


the widest field, too... 


55 mm at 3.6x, 
20 mm at 10x, 
+ 11mm at 18x. 


í 


I 
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At all magnifications the new OpMi 6 gives you 
the widest field of view of any operation micro- 
scope. And, within the field, the image quality 
is truly extraordinary. As you can see above, 
there is high resolution and contrast, and the 
graph paper demonstrates the perfectly flat 
field with no distortion edge-to-edge. 

For all microsurgical disciplines, the OpMi 6 
offers you features unmatched anywhere: 
(1) The precisely controlled zoom system-fully 
motorized, 1:5, constant angular zoom. Easy 
to get the precise magnification you want at 
any microscope orientation you want—vertical, 
horizontal or anywhere in between; (2) The 
unique motorized focusing along the optical 
axis regardless of the angle of the microscope; 


(3) The brilliant and uniform co-axial illumina- 

tion—external slit and homogeneous illumina- 

tion also available; (4) The working distance is 

= adjustable—from 4” to 16” in steps of 1”—and 

jae up to 7’ (to carry things to an extreme); 

» | 4 H (5) All the famous Zeiss accessories— 
— 2. the Beam Splitter for photography, 





, wf television, and supplementary view- 

ie ing systems through the microscope 

optics, high-eyepoint eyepieces for 
spectacle wearers; much more. 

Ask anyone who has seen this micro— 
scope what they think of it. Better yet, ask us. 
Write or call Carl Zeiss, Inc., 444 Fifth Ave., 
New York, N. Y. 10018. (212) 736-6070. 

Nationwide Service. 


THE GREAT NAME IN OPTICS 








WEST RMANY 


Louisiana State University School of Medicine 
Department of Ophthalmology 
and 


The Eye Foundation of America 


SYMPOSIUM ON STRABISMUS 


WITH EMPHASIS ON NEURO-OPHTHALMOLOGICAL ASPECTS 
Friday and Saturday, March 3 and 4, 1972 
TOPICS 


Indications and contraindications for: combined vertical and horizontal muscles surgery, multiple 
horizontal muscle surgery, recess-resect operations, bilateral resection operations, bilateral recession 
operations; strabismus and reading problems; dyslexia; the forced traction test; diagnosis of 
superior oblique palsy; management of superior oblique palsy; management of complete paralysis 
of ocular muscles; NRC-ARC—what is its place in diagnosis and prognosis?; the management of 
congenital esotropia; intentional vs. unintentional overcorrections in eso deviations; intentional vs. 
unintentional overcorrections in exo deviations; prisms in the management of strabismus; the present 
status of miotics versus bifocals; refractive errors in strabismus management; comparative methods 
for assessing rotation defects; management of endocrine-eye muscle problems; management of 
adult acquired strabismus; sensory phenomena associated with suppression; suppression associated 
with esotropia; voluntary convergent strabismus; voluntary convergent strabismus in either eye; 
A and V patterns in isolated vertical muscle palsies; A and V patterns in exotropia; electromyog- 
raphy in intermittent exotropia. Guest Speakers: Arthur Jampolsky, M.D., Robert D. Reinecke, M.D., 
Eugene R. Folk, M.D., Eugene Helveston, M.D., George S. Ellis, M.D. 


Write to George M. Haik, M.D., 
Professor and Head, Department of Ophthalmology, 
L.S.U. Medical Center, 
1542 Tulane Avenue, New Orleans, Louisiana 70112 









NATIONAL SPRING MEETING 


AT 


THE RETINA SERVICE WILLS EYE HOSPITAL 
PHILADELPHIA, PENNSYLVANIA 
Announces a Course on 


MACULAR DISEASES 


To be held at the 
Philadelphia County Medical Society Building, 
Philadelphia, Pennsylvania 


March 10 and 11, 1972 


Faculty for the course will include: 


William H. Annesley, M.D. Charles J. Rife, M. D. 
Harold Cross, Ph. d., M.D. Merlyn Rodriguez, M. D. 
Jay Federman M.D. L. K. Sarin, M. D. 
Richard Goldberg, M. D. George Spaeth, M. D. 
Alfred Lucier, M. D. 

P. R. McDonald, M. D. 


The course will cover the clinical, fluorescein 
and pathologic aspects of heritable macular dis- 
orders, choroidal diseases causing detachment 
of the retina and pigment epithelium, serous 












April 26-29, 1972 


Ophthalmology Speakers 


Miles A. Galin, M. D., New York, New York 

Louis J. Girard, M. D., Houston, Texas 

Frank W. Newell, M. D., Chicago, Illinois 

John T. Simonton, M. D., New York, New York 
Frederick Stocker, M. D., Durham, North Carolina 








William Tasman, M. D. 
A. Zimmermann, M. D. 








Otolaryngology Speakers 





detachment of the retina secondary to hyper- 
tensive and collagen diseases, macular dysfunc- 
tion secondary to vitreous abnormality, retinal 
inflammatory and toxic disease affecting the 
macula, macular dysfunction secondary to 
trauma, tumors of the posterior pole and the 
sphingolipidoses 


Tuition will be $100. Special rate of $40 available 
for residents upon application from their De- 
partment Head. Checks should be made pay- 
able t8 Retina Service, Wills Eye Hospital and 
mailed to William Tasman, M. D., Retina Service, 
Wills Eye Hospital, 1601 Spring Garden Street, 
Philadelphia, Pa., 19130. 
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Phillip Anthony , M. D., Fort Worth, Texas 

William R. Hudson, M. D., Durham, North Carolina 
Jerrie Cherry, M. D., Nashville, Tennessee 

James R. Leonard, M. D., Philadelphia, Pennsylvania 


Sponsored by the West Virginia Academy of Ophthalmology 
and Otolaryngology. 

RESERVATIONS—Write directly to the Greenbrier, White A 
Sulphur Springs, W. Va., for hotel accommodations. 

ADVANCE REGISTRATION—Fee of $75 required; checks 
payable to W. Va. 0. & 0. Send to J. Elliott Blaydes, Jr., 
M.D., 107 Federal Street, Bluefield, W. Va. ‘ 





» 


`% 


Slit Lamp PE/E with Hruby lens, fixation device, applanation tonometer, beam-splitter, observation tul 


Why a Zeiss Slit Lamp? 





>e and camera. 


P24716 


Because you get precisely what you pay for. 


Precisely means the high resolu- 
tion that has made Zeiss optics 
world-famous, and the precision 
operation that has made Zeiss en- 
gineering synonymous with crafts- 
manship. And, to make sure that 
the slit lamp you buy will be 
tailored precisely to you and your 
work, you can choose from a range 
of instruments and features un- 
matched by anyone. There’s no 
reason all slit lamps should be 
alike (after all, all people aren't), 
so with Zeiss, even before you 
consider accessories, your choice 
is a wide one. For your conve- 
nience, we have: 


4 basic models—manual and 
motorized, step-wise and zoom. 
The step-wise magnification sys- 
thn is from 6x to 40x (the widest 
range of any slit lamp from any- 
one), the zoom is 8x to 40x. They're 
called the SM/M, the PM/M, the 
PE/E, and, of course, the famous 
Phote-Slit Lamp, the ultimate in 


sophistication. Standard on the 
Photo-Slit Lamp, and available also 
on the ather three models, is an 
extra-long working distance to 
facilitate surgical intervention. 


The unique Galilean observa- 
tion system—it allows the famous 
Zeiss beam-splitter (used on our 
Operation Microscopes) to be in- 
serted, letti®g you attach observa- 
tion tubes and still, cine, and 
television cameras—invaluable 
aids for consultation or teaching 
purposes—all operating directly 
through the optics of the micro- 
scope. And because it is telecen- 
tric, this system lets you work with 
eyes relaxed, focused on infinity, 
sans strain. It quite literally means 
fewer headaches. 


The unusual depth of observa- 
tion—a result of the combination 
of the great depth of focus of the 
biomicroscope and the unmatched 
depth of the slit image. 


High-eyepoint eyepieces —for 
physicians who must wear correc- 
tive lenses, these eyepieces offer 
the same wide field of view en- 
joyed by non-eyeglass wearers. 


Ease-of-handling—these light- 
in-weight instruments are easy to 
use on a refraction unit or a table, 
whether you're left- or right- 
handed, tall or short, or have any 
kind of special requirements. 


For complete details write 
Carl Zeiss, Inc., 444 5th Avenue, 
N.Y., N.Y. 10018. (212) 736-6070. 


Nationwide service. 


THE GREAT NAME IN OPTICS 
e 






WEST GERMANY 


ATLANTA, BOSTON, CHICAGO, COLUMBUS, DALLAS, DENVER, HOUSTON, KANSAS CITY, LOS ANGELES, PHILADELPHIA, PHOENIX, SAN FRANCISCO, SEATTLE, WASHINGTON, O.C. 


Indications: Relief and manage- 
ment of nonpurulent Blepharitis and 
Conjunctivitis. 


Dosage: Initially, 1 or 2 drops 
placed in the conjunctival sac every 
hour until improvement occurs. 

Thereafter, 1 or 2 drops 2 to 4 
times daily. 


Composition: 
Prednisolone-21-phosphate 
SOCIUM a ae 0.25% 
(Equivalent to Prednisolone 0.2%) 
Sulfacetamide sodium ....10.0% 
Phenylephrine HCI ...... 0.125% 
Methylparaben .......... 0.02% 
Propylparaben .......... 0.005% 


In a stabilized aqueous solution 
containing sodium thiosulfate and 
*“SMP-68 (a combination of polyoxy- 
propylene compound and polysor- 
bate 80). 


Effectiveness: The antibacterial 
spectrum of Vasocidin is particularly 
effective against the gram positive 
pyogenic cocci; E. coli, N. gonor- 
rhoeae, Koch-Weeks bacillus and 
other bacteria susceptible to sul- 
facetamide. Because Vasocidin is a 
true solution, dosage is uniform and 
each drop is free of any irritating 
particles. The Vasocidin vehicle en- 
hances the dispersion of active com- 
ponents. Sulfacetamide combats a 
wide range of pathogens; predniso- 
lone reduces inflammatory reaction; 
phenylephrine relieves hyperemia. 
Local effects of active therapeutic 
agents appear to be prolonged by 
phenylephrine-induced vasocon- 
striction. 


Caution: Federal law prohibits dis- 
pensing without prescription. 


Contraindications: Steroids are 
contraindicated in dendritic ulcers 
(herpes simplex), vaccinia, varicella 
and most other viral diseases of the 
cornea and conjunctiva, as well as 
in fungal and tubercular ocular dis- 
ease. Contraindicated in the treat- 
ment of purulent conjunctivitis or 
blepharitis. Should not be used by 
persons with narrow-angle glaucoma 
or those sensitive to sulfonamides. 
If irritation persists or increases, dis- 
continue use and consult physician. 


Side Effects: Extended use of topi- 
cal steroid therapy may cause in- 
creased intraocular pressure in 
certain individuals. It is advisable 
that intraocular pressure be checked 
frequently. In those diseases caus- 
ing thinning of the cornea, perfora- 
tion has been known to occur with 
the use of topical steroids. 

Vasocidin is sterile when pack- 
aged. To prevent contaminating the 
dropper tip and solution, care should 
be taken not to touch the eyelids or 
Surrounding area with the dropper 
tip of ottle. Keep container tightly 
closed. 


Supplied: Plastic dropper-tipped 
vials, 5 Cc. 


Smith, Mifler & Patch, Inc. 


401 Joyce Kilmer Avenue 
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Salousy feeling 
towake up in the morning 
with your eyelids 
stuck together. 


No medication residue with Vasocidin. 
Nothing to wash away in the morning. 
Its an antibacterial, steroid, decon- 
gestant combination in true solution. 
Works fast because it disperses fast. 
Helps relieve nonpurulent blepharitis 
and conjunctivitis. more effectively. 
Starts the day right. 


Vasociodin 


a clear solution thot isnt sticky 





MASSACHUSETTS EYE AND EAR INFIRMARY 
1947-RETINA SERVICE-1972 


23th ANNIVERSARY CONGRESS 


SEPTEMBER 18, 19, 20, 1972 


co-sponsored by 


THE MASSACHUSETTS EYE AND EAR INFIRMARY and THE RETINA SOCIETY 


at 
Sheraton-Boston Hotel, Prudential Center, Boston, Massachusetts 


“THE EVOLUTION OF MODERN METHODS OF DIAGNOSIS AND TREATMENT 
OF RETINAL DETACHMENT IN THE PAST TWENTY-FIVE YEARS” 





REGISTRATION: $100—Payable to Massachusetts Eye and Ear Infirmary 
REGISTRAR: Charles Regan, MD, 243 Charles Street, Boston, MA 02114 








New 
teammate | 


Our new full power #880 Chair/Table 


joins the team. 

The #880 has a motor hydraulic base 
and an electrically operated top. At the 
touch of a button it reclines to form a 
flat table. Combine its comfort, versa- 
tility and convenience with the #7700 
Instrument Stand and the RELIANCE 
348 Pneumatic Stool for an unbeatable 
team. All are sensibly priced. Consult 
your supplier, or write F. & F. Koenig- 
kramer, 96 Caldwell Drive, Cincinnati, 
Ohio 45216. Dent. AO-1 





New AO Slit Lamp 
lets you choose 
the viewing angle 
you prefer. 










The AO Slit Lamp offers you a choice 
of inclined or horizontal eyetubes 
Coated optics are parfocal anc 
parcentered for maximum definition 
resolution and depth of focus. Sli 
controls are conveniently locatec 

on both sides of the instrument fo: 
right- or left-hand use. The new 
base control is fully adjustable 

and includes a large knurlec 

knob for vertical adjustment 
easy-action joy stick for complet 
horizontal adjustment, and a unique 
locking/ release mechanism tha: 
maintains critical alignmen 
when final positionins 
is reached. The base 
rides on a ball-bearins 

: suspension so that al 
Ss movement is precisi 
and smooth 

Your authorized AC 
Instrument distributo; 
or AO representativ 
can demonstrate al 
these features and many more 
Or, write for our new color brochure 


US) AMERICAN OPTICAL 
® 


CORPORATION 
BUFFALO, NEW YORK 14215 
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THE BASIC SCIENCE COURSE IN OPHTHALMOLOGY 


UNIVERSITY OF PENNSYLVANIA SCHOOL OF MEDICINE 
OFFICE OF GRADUATE MEDICAL EDUCATION 


July 10, 1972 through October 28, 1972 


The sixteen week basic science course in ophthalmology is especially designed to give 
medical graduates entering their residency training in ophthalmology an excellent basic 
foundation for their work. Instruction is by lecture, demonstrations, laboratory work, 
conference and practice clinics. Full use is made of the University’s facilities. The 
program is under the organization and supervision of Dr. Harold G. Scheie, Professor 
and Chairman of the Department of Ophthalmology. The faculty is composed of mem- 
bers of the basic science and clinical departments of the University of Pennsylvania 
School of Medicine supplemented by the following guest lecturers: 


Boeder, Paul Antonkurt, Ph.D. Harris, John E., Ph.D., M.D. 
Donaldson, David D., M.D. Hoover, Richard E., M.D. 
Dowling, John, Ph.D. Johnson, Robert J., M.D. 
Ellis, Philip P., M.D. Kinsey, Everett V., M.D. 

Falls, Harold F., M.D. Koelle, George B., Ph.D., M.D. 
Fine, Ben S., M.D. Krill, Alex E., M.D. 

Forster, H. Walter, Jr., M.D. Kurz, George H., M.D. 

Frayer, William C., M.D. Lambertsen, Christian J., M.D. 
Friedman, Ephraim, M.D. Lemoine, Albert N., M.D. 
Gass, J. Donald, M.D. Linksz, Arthur L., M.D. 

Haas, Joseph S., M.D. Rose, Edward, M.D. 

Hallett, Joseph W., M.D. Stone, Hrant H., M.D. 


Subjects include: anatomy, principles of anesthesia, bacteriology, biochemistry, 
biomicroscopy, blind patient care, cryosurgery, electron microscopy, embryology, 
fundamentals of glaucoma and gonioscopy, genetics, immunology and tissue trans- 
plantation, light coagulation, microbiology, neuroophthalmology, ocular motility, ocular 
photography, optics, pathology, perimetry, pharmacology-physiology, principles of laser 
energy, refraction, roentgenology, statistics, principles of tonometry and tonography, 
ultrasound in ophthalmology and current concepts of uveitis. 


To enroll in this program physicians must retufn a completed application. Students 
will not be accepted for isolated portions of the course and a certificate is awarded upon 
completion. Tuition for the course is $575.00. The American Board of Ophthalmology 
has indicated that the time spent in this course is acceptable as credit. 


Applications should be made promptly. Persons wishing further information should 
write to: 


The Director, Office of Graduate Medical Education 
UNIVERSITY OF PENNSYLVANIA SCHOOL OF MEDICINE 
PHILADELPHIA, PENNSYLVANIA 19104 


a 4 


2.5x ` 3.5x D 4.5x = 


DESIGNS FOR VISION © 


surgical binoculars 


A valuable aid to operative technique 


Surgical Binoculars by DESIGNS FOR VISION, 

with 2.5x, 3.5x, and 4.5x magnification, are 

providing an increasing number of ophthalmic 
surgeons with greater comfort and operating ease 
than they have ever experienced before. 

individually custom made to fit the personal Rx 
working distance and magnification requirements 

of the surgeon, they are proving themselves 

extremely useful in such procedures as cataract 
extraction, removal of pterygium, peripheral 
iridectomy, retinal and eye muscle surgery, as well as 
most other ophthalmic procedures. 

The complex internal nature of Surgical Binoculars 
require professional eye measurements and fittings — 
just like any other pair of eyeglasses. A demonstration 
can be arranged by calling us collect to obtain our 
Demonstration Trial Set. Additional information is also available. 


DESIGNS FOR VISION 


Optical lens systems for the partially bind — 
for industry — for dental and medical surgery 


40 East 21st Street e New York, N.Y. 10010 e (212) 982-6060 





A Complete Glass and Plastic 
Artificial Eye Service 


with a guarantee of satisfaction 





FRIED & KOHLER, INC. 
60 East 42nd Street 
Tel. 682-4170 
NEW YORK, NEW YORK 10017 


EARLE SCHREIBER GREINER & MUELLER 


671 Broad St. 99 E. Washington St. 
Tel.: MArket 2-8376 Tel.: FRanklin 2-4449 
NEWARK, N.J. 07102 CHICAGO, ILLINOIS 60602 


Our knowledge of shapes and colors enable us to create a superior product in every 
respect. We make custom-made eyes and provide perfect color matching, match dam- 
aged or broken eyes accurately and carry a large stock of eyes to provide quick serv- 


ice. Write the manufacturer nearest you for your next ocular prosthesis. 


The Department of Ophthalmology 
UNIVERSITY OF IOWA 
UNIVERSITY HOSPITALS 
IOWA CITY, IOWA 52240 


COURSE ON CLINICAL ECHOGRAPHY 
of the 
GLOBE AND THE ORBIT 
May 8-11, 1972 
Practical Training for the 
Practicing Ophthalmology or His Technician 


Fee: $150.00 for practicing physician 
$100.00 for residents 


Lecture Series on Echo-Ophthalmography 
May 11, 1972 


Guest Lecturers: N. Bronson 
D.J. Coleman 
A.H. Keeney 
E.W. Purnell 
A. Sokollu 


This is part of the lowa Alumni Meeting 
e 


For Details and Registration write to 
the Course Director: Dr. K. Ossoinig 
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@OPHTHALMIC PLASTIC SURGERY — Virginia 

















MOUNT SINAI SCHOOL OF MEDICINE 
OF 
THE CITY UNIVERSITY OF NEW YORK 


THE PAGE AND WILLIAM BLACK 
POST-GRADUATE SCHOOL OF MEDICINE 


1971-1972 ACADEMIC YEAR 


POST-GRADUATE COURSES FOR 
OPHTHALMOLOGISTS 


Lubkin, M.D., F.A.C.S., Morris Feldstein, M.D., 
F.A.C.S. and Guest Lecturers, April 13 and 14, 
1972, Thursday and Friday, 9:00 a.m. to 5:00 
p.m.—Fee: $150.00. 


RETINAL DETACHMENT SURGERY—David B. 
Karlin, M.D., F.A.C.S., April 20 to April 21, 1972, 
Thursday and Friday, 9:00 a.m. to 3:00 p.m.— 
Fee: $50.00. 


FOR CATALOGUE AND APPLICATIONS WRITE: Regis- 
trar: The Page & William Black Post-Graduate 
School of Medicine, Mount Sinai School of Medicine, 
Fifth Avenue & 100th Street, New York, New York 
10029. Telephone Number 876-1000, Extension $8384. 
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Now OCUTRON' 


offers you visual fields 


...whenever you want 
...as often as you want 
without your being there 






U.S. Patent Nos. 3,288,546 
and 3,421,498 


The Ocutron® Visual Field Tester, developed by a leading ophthal- 
mologist, is a highly precise electronic instrument that automatically 
examines the visual field and records it permanently on the standard 
chart that you are accustomed to using and interpreting. 


push-button response to stimuli of standard light targets as they appear 
within the white hemisphere. This response is electrically registered 
on the chart. 


as easily and quickly tested as a simple normal field. 


Background may be lighted or not, as desired, for light or dark adapted 
fields. Built-in check on*patient fixation and patient reliability. 


Particularly suitable for high volume performance. Simple enough for 
screening. Accurate enough for definitive, repeatable field study. 





O Difficult and time-consuming fields like the above glaucoma field are 


For further information write for new literature 
or contact your ophthalmic distributor. 


OCUTRON COMPANY 


22500 South Woodland Road 
Cleveland, Ohio 44122 
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Without the presence of doctor or nurse, the patient tests himself by | 
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The crystal 
drop assures 


stability 


As you may be aware, the first sign of 
deterioration in a product containing 
epinephrine is a color change... reddish- 
brown or “yellowing.” Each clear drop of 
PE* Ophthalmics is its own proof of 
stability...as also evidenced in clinical L 
studies involving unrefrigerated A 
shelf life, temperature changes 
and exposed-to-air studies yo 
simulating patient use. Proven ¿£ 
shelf life, over 3 years (for f 
maximum assurance, vialsare | 
date-coded on a 2 year basis). 
No change in clarity or potency 
was evidenced in any tests. 

The crystal clarity of every drop 
assures your patient full thera- ` 
peutic effect, first drop to last. ' 








PE* Ophthalmics provide simple 
one-solution treatment of open angle 
glaucoma...eliminating patient error, 
assuring the physician exact evaluation 
of therapy. Available in 5* strengths, in 
15cc color-coded vials, nationwide and 


in Canada. 

*Pilocarpineg, Hydrochloride 1%, 2%, 3%, 4%, 6% with Epinephrine Bitartrate 

1% (2% a Raphi Base). P E R S QO N & 
Contraindication: Narrow angle glaucoma. Precautions: Use with COVEY INC. 
caution in unverified glaucoma and hypertension. If irritation or 236 SOUTH VERDUGO RD. 


sensitization occurs, discontinuance may be necessary. GLENDALE, CALIF. 91205 


~_ 





TWISTGRIPS 


New Wilson Twistgrip permits injection 
through three-pronged fixation ring. 
Other Twistgrips available are: insulated 
straight and right angle for marking 
sclera with diathermy and regular with 
miniature hooks for scleral fixation. 


LACHRYMAL PROBES 


New irrigating probe allows option of 
flushing while probing. All probes are 
stainless steel with special grips. 


ELECTRIC 
RUSTRINGREMOVER 
Effectively and quickly removes foreign 


material with a scraping action that will 
not perforate the cornea. 


MEDICAL INSTRUMENT RESEARCH ASSOCIATES INC. 
150 CAUSEWAY STREET, BOSTON, MASS. 02114 è TEL. 617/523-5031 


Please send the following instruments: 7 B 


O #MW84 Twistgrip @ $32 © #MW84A Insulated Twistgrip, straight @ $39 

O #MW84B Insulated Twistgrip, angled @ $45 

O #MW84C Wilson’s Twistgrip, 3-pronged @ $66 O #MW65 Set of Lachrymal Probes, .5, .8, 1.0 mm @ $33 

O #MW66A Irrigating Lachrymal Probe, .5 mm @ $30 O #MW66B Irrigating Lachrymal Probe, .8 mm @ $30 

O #MW66C Irrigating Lachrymal Probe, 1.0 mm @ $30 O #MW85 Electric Rustringremover @ $88.50 

Please send descriptive [O Light Coagulator MF1000 O SP Ophthalmoscope OS-700 

literature on: O Implants for Retinal Detachment O Transilluminator with Gonioscopy 
Surgery and Goniotomy Lenses 

O S P Ophthalmoscope Stand #0S-150 () Transistor Diathermy TR2000 











Name Title 

Hospital or Clinic 

Address 

City State stance 
Zip Phone ee 
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JAMA CLASSIFIED ADS bring you lots of beneficial finds. And 
what's as important, it talks to more than 181,000 other physi- 
cians weekly, who are interested in buying just what you are 
selling, so your ads bring results. , 


Maybe that’s why we point to our JAMA CLASSIFIED ADS with 
pride. Why not see if you don’t agree with us? Place your next 
ad in: 
THE JOURNAL OF THE AMERICAN MEDICAL ASSOCIATION 
Classified Advertising Department 


535 North Dearborn Street 
Chicago, Illinois 60610 
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Its been helping to save sight for a long time 





And DIAMOX does not interfere with other forms of glaucoma therapy which influence the 
outflow mechanism. In fact, a complementary effect may be obtained when DIAMOX is used in 


conjunction with miotics. 


Treatment with DIAMOX may retard progress of glaucoma by reducing secretion of 
aqueous humor and thus intraocular pressure. With DIAMOX SEQUELS, acetazolamide is slowly 
released, and concentrations peak at 8 to 2 hours. A single dose may provide a therapeutic 
effect for as long as 18 to 24 hours. It is thus possible to maintain the inhibitory effect on 
aqueous humor formation with a twice-daily regimen...an important consideration for the 


patient's rest and for minimization of side effects. DIAMOX° 


re in which sodium and/or potassium serum 
levels are depressed, in kidney and liver disease or dysfunction, supra- 
renal gland failure and hyperchloremic acidosis. Long-term administration 
is contraindicated in chronic noncongestive angle closure glaucoma. 
Warning—Although teratogenic and embryocidal effects demonstrated in 
mice at more than ten times the equivalent therapeutic doses have not 
been evidenced in humans, DIAMOX Acetazolamide should not be used in 
pregnancy, especially during the first trimester, unless the expected 
benefits outweigh these potential adverse effects. 
Precautions—Increasing the dose may increase drowsiness and paresthe- 
65... a 
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ACETAZOLAMIDE 
SEQUELS’ 500mg 


Sustained Release Capsules 


sia and decrease diuresis. Reactions common to sulfonamides may occur: 
fever, rash, crystalluria, renal calculus, bone marrow depression, throm- 
bocytopenic purpura, hemolytic anemia, leukopenia, pancytopenia, 
agranulocytosis. If such occur, discontinue drug and institute appropriate 
therapy. 

Side Effects—During short-term therapy: paresthesias, loss of appetite, 
polyuria, drowsiness, confusion. In long-term therapy an acidotic state 
may supervene. Transient myopia has been reported. Other occasional re- 
actions: urticaria, melena, hematuria, glycosuria, hepatic insufficiency, 
flaccid paralysis, convulsions. 354-1 
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medi-FLOW., 


battle-proved in Viet Nam* ... now js 
amplifying the armamentarium of 
civilian ophthalmology. 


The medi-FLOW device delivers 
controlled medication to the cornea 
and conjunctiva either rapidly or 
slowly, as you desire. 


It is a uniquely designed clear plastic 
scleral lens with a polyethylene tube 
and Luer-lock adaptor for attaching 

either a syringe or I.V. set. The lens 





7-year-old boy with severe gunpowder burns on both corneas, incidentally protects the cornea from 

treated 24 hours with lactated Ringer’s solution administered via eyelid trauma, reduces discomfort 

medi-FLOW device. Right, two weeks after patient discharged. rapidly, and aids in the prevention of 
symblepharon formation—all outstand- ` 


ingly valuable assets of medi-FLOW. 
® 


FLOW PHARMACEUTICALS, INC. 
) (415) 329-0970 

936 Commercial Street 

Palo Alto, CA. 94303 





AS 


*JAMA 214:5 (Nov. 2, 1970), 835-6 











STANFORD BASIC SCIENCE COURSE IN OPHTHALMOLOGY 


July 5 through September 8, 1972 


Stanford University Medical Center, Stanford, California 
For residents and prospective residents—approximately 290 hours of instruction 
with a faculty of forty-five. 
Sections include: 
. Anatomy (25 2 hours) 6. Optics and Theory of Refraction (33 hours) 
. Microbiology and Immunology (39 hours) e. Embryology and Genetics (9 hours) 
. Pathology (69 hours) 8. Motility (30 hours) 
. Physiology (39 hours) 9. Biochemistry (9 hours) 


. Neuro-ophthalmology and Neuroanatomy (33 hours) 10. Pharmacology and Toxicology (29 hours) 


Some of the lecturers are as follows: Crowell Beard, Raynold Berke, Paul Boeder, 
Brooks Crawford, Phil Ellis, William Green, Arthur Jampolsky, Alan Scott, Robert Shaffer, 
Richard Sogg, William Spencer, Phillips Thygeson. 


Tuition $575.00. For further information and application forms please write to J. W. 
Betfman, M.D., Division of Ophthalmology, A230, Stanford Medical Center, Stanford, 
California 94305. 
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Optical centers 


| recently wrote of the three optical centers 
involved when you add a plus lens for near 
vision comfort in prescribing bifocals. They 
are— 

1. The optical center of the distance lens— 
which is normally set so that the patient has 
a prism-free point (or a controlled amount 
of prism) at distance. 

2. The optical center of the segment alone— 
which is fixed in relation to the size and 
shape of the segment. 

3. A resultant optical center (or point of no 
prism) when the distant lens and the seg- 
ment are combined. 

This resultant center can be outside the 
physical limits of a 22mm or 25mm segment. 
So, until the development of the Executive® 
bifocal lens, it was usually disregarded. 

What does this mean in terms of patient 
comfort? We can only express it in terms of 
the amount of prism at a given point. And 
leave it to you to determine when it becomes 
a factor. 

Now, let's review what happens as the 
patient looks through other than the optical 
center of his distance lens. e 

According to Prentice’s rule: 

Prism diopters (A) = Distance in centi- 
meters from the optical center x Power of 
the Lens, or, because we use millimeters 
most frequently: 

Prism diopters (A) = 

Distance from O.Cinmm x Power ‘of 
10 the Lens. 

So, if the distance Rx calls for a +1.00 D 
lens and the patient is to converge slightly 
for near vision, there is a prism at the near 
point. 

The segment is usually placed 1.5mm in 
and down 3mm. To use the segment, the 
whole pupil must be within the segment. 
. So, at this point, the measurement is: 
12mm + 4mm (¥2 the diameter of the 








E. WILLIAM TILLYER 


pupil) = 5.5mm in and 7mm below the 
distance optical center. 





The prism is: 
29X12 55 A B.O. and X} = 7A BU. 


The amount of vertical prism is not usu- 
ally too important simply because both eyes 
work together. But horizontal prism is im- 
portant because the eyes converge. Each 
eye must overcome .55 A B.O. 

To overcome this prism you must decen- 
ter the segments more—and have the pa- 
tient use the periphery of the segment 
rather than the center. 

For instance, if the addition is 2.00 D, 
then specify the inset to be 4.5mm rather 
than 1.5mm. At 4.5mm in from the optical 
center, you will have a counteracting prism 


of 5 x 2 = .6 A B.I. which leaves only 0.05 


A B.I. 

This is most easily achieved with an Ex- 
ecutive bifocal lens because the patienthas 
plenty of lateral excursion. 

The example used is a +1.00 D distant 
lens. The exact opposite is true with a minus 
prescription. For distance, in a minus 1.00 
D lens, the prism in the distance would be 
.55 A B.I. in each eye. To compensate, a 
2.00 D segment should be decentered out 
1.5mm so the patient will get a prism-free 
or resultant optical center horizontally when 
he converges at 1.5mm in from the distant 
optical center. 

The point is that there are three optical 
centers: one for the distance lens, one for 
the segment itself, and one resulting from 
the two mentioned. Prism from the distance 
portion will be inherent when the patient is 
using his segments. If any discomfort oc- 
curs, it can be overcome by placing the 
reading segment in a position to reduce this 
prism. 


AMERICAN OPTICAL . 
. CORPORATION 
Optical Products Division ¢ Southbridge, Mass. 01550 
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Composition: 


Inflamase 
*Prednisolone Sodium 

PAGSRNOS a6 06544 c04e a 0.125% 
(Equivalent to Prednisolone 0.1%) 
Benzalkonium chloride ......... 0.01% 


In an aqueous buffered isotonic solu- 
tion containing disodium ethylenedia- 
minetetraacetate, mono and dibasic 
sodium phosphate, and sodium chloride. 

inflamase Forte 
*Prednisolone Sodium Phosphate 1.0% 
(Equivalent to Prednisolone 0.8%) 
Benzalkonium chloride .......... 0.01% 

In an aqueous buffered isotonic solu- 
tion containing disodium ethylenedia- 
minetetraacetate, mono and dibasic so- 
dium phosphate, and sodium chloride. 

Prednisolone Sodium Phosphate is a 
water soluble inorganic ester of pred- 
nisolone. It is approximately 2,000 times 
as soluble in water at 25°C. as is 
hydrocortisone. 

*Licensed under patent #3,134,718. 

Indications: Inflamase and Inflamase 
Forte ophthalmic solutions may be used 
effectively in the following conditions of 
the anterior segment of the eye: super- 
ficial keratitis, including punctate 
epithelial lesions (Thygeson type), phlyc- 
tenular keratoconjunctivitis, and Sjo- 
gren's keratoconjunctivitis (with systemic 
steroids); deep keratitis, including inter- 
stitial or parenchymatous keratitis, acne 
rosacea, sclerosing keratitis; herpes 
zoster opthalmicus (do not use in herpes 
simplex); non-purulent conjunctivitis, in- 
cluding vernal, allergic, catarrhal; iri- 
docyclitis; acute iritis; recurrent marginal 
ulceration, whether endogenous or due 
to atopic or contact allergies, or micro- 
bial allergy; corneal injuries, such as 
aseptic thermal, radiation, or chemical 
burns and corneal injuries following sur- 
gery or the penetration of foreign bodies; 
lid allergy; and non-purulent blepheritis, 
including catarrhal and allergic. 

Inflamase and Inflamase Forte oph- 
thalmic solutions have their principal 
effect on the anterior segment of the eye 
(Cornea and the anterior uvea), with 
acute disorders responding more favor- 
ably than chronic disorders. Inflamase 
Forte 1% solution is recommended for 
moderate to severe inflammations par- 
ticularly when rapid control is desired. 
In stubborn cases of anterior segment 
eye disease, systemic adrenocortical 
hormone therapy may be required. When 
the deeper ocular structures are involved, 
systemic therapy is necessary. 

Dosage: Initially, 1 or 2 drops placed 
in conjunctival sac every hour during 
day and every 2 hours during night until 
improvement occurs. Thereafter, 1 or 2 
drops 2 to 4 times daily. 

Contraindications: Contraindicated in 
acute herpes simplex, ocular tubercu- 
losis, vaccinia, varicella, and most other 
viral diseases of the cornea and con- 
junctiva; fungal diseases of the eye. 
Purulent conjunctivitis, purulent blepha- 
ritis, and infectious conditions are con- 
traindications to the use of steroids. 

Side Effects: Extended use of topical 
steroid therapy may cause increased 
intraocular pressure in certain individu- 
als. It is advisable that intraocular pres- 
sure be checked frequently. In those 
diseases Causing thinning of the cornea, 
perforation has been known to occur 
with the use of topical steroids. 

Warning: If irritation persists or devel- 
ops, patient should be advised to dis- 
continue use and consult prescribing 
physician. 

How Supplied: 5 cc plastic squeeze 
bottle with dropper tip. These products 
are sterile when packaged. To prevent 
contaminating the dropper tip and solu- 
tion, care should be taken not to touch 
the eyelids or surrounding area, or other 
areas with the dropper tip of the bottle. 
Keep b@ttle tightly closed when not in 
use. 

Store in cool place. Protect from light. 

Caution: Federal law prohibits dis- 
pensing without prescription. 


Smith, Miller & Patch, Inc. 


401 Joyce Kilmer Avenue 
New Brunswick, N.J. 08902 





_ Both are true solutions of just 
Prednisolone Sodium Phosphate. ~ 
Effective treatment for iritis, uveitis, «4 

ocular allergies and other — 
inflammatory disorders. With © 

Inflamase, reduction of possible 

steroid side effects. With Inflamase 
Forte, rapid control. s 








inflamase 
for most inflammations. 





A complete examining center in one compact modular unit. 


DA-LAUR 
OMNIBUS 
UNITS 


with add-on 
extension desk 
and instrument 
case 











The most sophisticated ophthalmic 
control unit available today. Lets you 
conduct the entire examination from 
your chair by remote control. 


è Unmatched accessibility — 
base of unit contains 5 drawers, 
easily accessible even with writing 
slide open. 


@ Optional desk extension — 
for lensometer, telephone, etc. 
Standard is shown, other sizes and 
shapes available. 






ANIMATED 
PUPPY UNIT 


maintains fixation 
during examination. 
Illuminated puppy’s 
motion and bark keep 
children attentively 
fixing. Unit Has 
standard adult white 
fixation light, changing 
color fixation light, and 
Worth 4-dot test — 
each with its own 
control switch. Shown 
with optional 
projector Screen. 


è Optional instrument case — 
holds and protects your diagnostic 
instruments. 


è Adaptable to any and 
all requirements — 
trial lenses are illuminated and com- 
plete controls can be provided for 
instruments, room lights, chart 
lights and testing devices. 


@ Available with automatic controls — 
when you pick up your ophthalmo- 
scope for example, it activates auto- 
matically, room lights go out and 
fixation light appears. A DA-LAUR 
Original. 


and price list. 


Write today 
© for complete 
aur product catalog 


. DA-LAUR INCORPORATED 


DEPT. A, 75A SPRING STREET - WEST ROXBURY, MASSACHUSETTS 02132 
Designed by ophthalmologists for ophthalmologists® 
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Physiologic composition minimizes cytotoxic effect 
on ocular tissue 


BSS provides all seven principal ionic species found 
in the fluid that bathes internal ocular tissues. Thus, 
BSS is physiologically balanced, affording you an un- 
paralleled opportunity to minimize trauma to external 
or internal ocular tissue during surgery.* 


Sterile/free of lint and particulate matter 


Both the BSS solution and the outer surface of the dis- 
penser are sterile as received. The solution is passed 
through a .22 micron filter to eliminate lint or other 
particulate matter. The dispenser itself is sterile and 
can be placed directly in the sterile field. 


Simplifies irrigating procedure 


BSS is supplied in a sterile, self-contained plastic dis- 
penser with a special adapter designed to accept 
Luer-Lok” hub irrigating cannulas. Just snap on the 
cannula, check for patency and irrigate. There is no 
need to transfer bulk solutions to small bottles or ir- 
rigating bulbs; no risk of introducing airborne con- 
taminants. 


In surgery—Be Sure to Specify... 
BSS (Balanced Salt Solution, Alcon). 


INGREDIENTS: Each mi contains sodium chloride 0.490%, potassium 
chloride 0.075%, calcium chloride 0.048%, magnesium chloride hexa- 
hydrate 0.030%, sodium acetate 0.390%, sodium citrate dihydrate 
0.170%. CONTRAINDICATIONS: None known. PRECAUTIONS: (1) Since BSS 
contains no preservative, it should never be re-used. (2) Before use, 
check for patency. (3) To prevent aspiration, remove needle from the 
eye before releasing: pressure. (4) Do not use if seal or outer vial is miss- 
ing or broken. Open under aseptic conditions only. 


*Merril, D. L., Fleming, T. C., and Girard, L. J.: Am. J. Ophth. 49:895-903, 
No. 5, Part |, May 1960. 


Surgical Products Division, E Alcon Laboratories, inc. 


Luer-Lok is a registered trademark of Becton, Dickinson and Company. a 
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tmore potent, but — 
— longer actinc 


-PHOSPHOLINE IODIDE 0. 03% and 0. 06% were ` 


| | When coal with Short acting. miotics, ‘the 
patient with open-angle glaucoma runs the risk 


i When initiati ng BAE Phosphotind lodide =; 
0.03% can often maintain 24 hour control.of |: 
intraocular pressure with a te instillation a 


* . 





compared with pilocarpine 2% ina study of the 
time course of changes in outflow facility and 
intraocular pressure after single dose adminis- 


‘tration in-patients with: open-angle glaticoma. : 


While Phospholine lodide 0.06% showed little 

diminution in effect on intraocular pressure 3 
after 24 hours, the effect of pilocarpine 2% de- .' 
clined markedly in the first few hours, and was _ 


‘almost completely dissipated after 24 hours. . pes 
. The action of Phospholine lodide 0. 03% was in- ` 


termediate between that of pilocarpine 2% and 
Phospholine lodide 0.06%. 


- An important consideration i in 


the management of glaucoma 
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of an undetected intraocular pressure. buildup 


_. > during the night—a “silent emergency.” x 


‘The longer acting Phospholine lodide®. (echo- * 


“ shiophate iodide). may protect against. this 


nightly insult. A single instillation of the'0.03% 
or i 06% Ppp before Adee dy will act 








"when necessary. When tn indicated ep = an 


or carbonic anhydrase inhibitors may be pre- 
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„Effect of Phospholine lodide and pilocarpine — 
on intraocular pressure control. —- 


* Adapted from Barsam, P. C., Boston U. School of Med.: Time Curves 
of the Effect of Miotics on Intraocular Pressure and Outflow Facility, ; 
Scientific Exhibit, Annual Convention, American Academy See next page for Brief Summary 
of Ophthalmology and Otolaryngology, Las Vegas, Oct. 5-9, 1970. of prescribing information. 











HOSPHOLINE IODIDE: 
(echothiophate iodide) 





for 24 hour control in chronic simple (open-angle) 
glaucoma and glaucoma secondary to aphakia 


just 1 or 2 instillations a day 
@ for long lasting effect on ocular tension— 
helps protect against a “silent emergency” at night 
@ may be substituted for the bedtime dose of a short acting miotic 
that controls intraocular pressure by day, but 
fails to provide adequate control during the night and early morning 
@ choice of four strengths for individualized therapy — 
may be used alone or as a complementary agent 


BRIEF SUMMARY (for full prescribing information, 
consult package circular) 

Phospholine lodide® (echothiophate iodide) 

In Management of Chronic Simple (Noncongestive) and 
Aphakic Glaucoma/Concomitant Esotropia 


Contraindications: This medication is contraindicated in 
acute (congestive) angle closure glaucoma, but may be 
useful in the subacute or chronic stages after iridectomy 
or where surgery is refused or contraindicated. It is also 
contraindicated in glaucoma associated with iridocyclitis. 
It should be prescribed only after consultation with the 
patient’s internist or surgeon in the presence of bronchial 
asthma, gastrointestinal spasm, urinary tract obstruction, 
vascular hypertension, myocardial infarction, and Parkin- 
son’s disease. 

Warnings: Therapy should be temporarily discontinued if 
(otherwise unexplainable) persistent diarrhea, profuse 
sweating, or muscle weakness occurs. Succinylcholine 
should not be used concomitantly. In patients with my- 
asthenia gravis, only specialists who are aware of the 
likelihood of drug interactions should employ PHOSPHO- 
LINE IODIDE (echothiophate iodide) concomitantly with 
neostigmine, ambenonium, pyridostigmine, or edropho- 
nium. 

Use in pregnancy: Not established is safe use in preg- 
nancy, nor absence of adverse effects on fetus or on res- 
piration of neonate. Administration in pregnancy requires 
weighing potential benefits against potential hazards. 
Precautions: Patients regularly exposed to pesticides of 
the organophosphate or carbamate class should be cau- 
tioned to observe all protective measures recommended 
in their handling. 

Minor side effects (patient to be alerted): Initially, brow- 
ache, dimness of vision, blurring, or ciliary and conjunc- 
tival injection may occur, but usually disappear after 5 to 
10 days of treatment. 

Other sige effects: (/ocal) Iris cysts occur occasionally in 
adults, but fairly frequently in children. Pigmented cysts 
of the ciliary epithelium have been noted. Retinal detach- 
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ment has occurred, and the medication should be used 
with extreme caution, if at all, if there is a history of this 
disorder. It may cause or activate acute iritis. Posterior syn- 
echiae may develop. Recent controlled clinical studies have 
shown that PHOSPHOLINE IODIDE (echothiophate iodide) 
therapy may be a causative factor in the development of 
lens opacities in adult glaucoma patients. This phenome- 
non is apparently (a) dose-related, since it has not been ob- 
served with 0.03%, but only with the higher strengths; (b) 
selective in character, since some patients have tolerated 
many years of treatment with the highest strength of the 
drug without lens changes; (c) age-related, since lens opac- 
ities associated with this medication are virtually unknown 
in children; and (d) species specific, since attempts to 
produge comparable effects in experimental animals have 
been unsuccessful. Pupillary block may develop due to 
intense miosis together with vascular congestion, espe- 
cially in eyes with narrow angles. 

Resistance to the medication may appear in some 
patients after many months of therapy; usually the re- 
sponse can be restored by changing to another medica- 
tion for a short time. 

(systemic) Rarely, systemic effects may appear such 


as gastrointestinal spasm, nausea, vomiting, diarrhea, in- 


creased secretion of lacrimal, salivary or sweat glands, 


tightness in the chest, bradycardia, etc. Muscle weakness 


and one case of localized paresthesias have been re- 
ported. Lowering of blood cholinesterase level frequently 
occurs during long term therapy and is an indication of 
systemic absorption, not an adverse side effect. 
Antidotes: Atropine, 2 mg. parenterally; PROTOPAM® 
CHLORIDE (pralidoxime chloride), 25 mg./ Kg., |.V.; arti- 
ficial respiration, if necessary. 

Supplied: 1.5 mg. package for dispensing 0.03% solution; 
3.0 mg. package for 0.06% solution; 6.25 mg. package 
for 0.125% solution; 12.5 mg. package for 0.25% solutiqn. 
[Also contains potassium acetate (sodium hydroxide or 
acetic acid may have been incorporated to adjust pH dur- 
ing manufacturing), chlorobutanol (chloral derivative), 
mannitol, boric acid, and exsiccated sodium phosphate. ] 


si! The Ophthalmos Division 
AYERST LABORATORIES 
New York, N.Y. 10017 
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NOW REDUCED SPHERICAL ABERRATION 
FOR BETTER VISUAL ACUITY 


PanofoCal contact Lenses 


The first commercially available 
corrected curve contact lenses. 


All spherical contact lenses have spherical 
aberration and have a shorter focal length 
at the periphery than at the center. 





Panofocal contact lenses have a corrected 
curve on the anterior surface to provide 
sharper and clearer retinal image than any 
previously available lens. This is accom- 
plished with no additional thickness or 
changes in any fitting parameters. 





Interested 2? 


For additional information, com- 

o plete coupon below and return to 
Quality Optics, P. O. Box 4034, 
Atlanta, Georgia 30302. 


Yes, | am interested in more facts regarding 
| Panofocal contact lenses, 











of 2 | O Send your new Panofocal brochure, 
QUA L TY O PT l C S | O Have a representative contact me, 
| 
Consultants / Manufacturers of Quality Contact Lenses NAME 
A DIVISION OF GHQ CORPORATION | 
Branch Offices in Atlanta e Memphis « Nashville | ADDRESS 
Columbia « Charlotte e Orlando e 


St. Louis Area Distributor: Jenkins Optical Company | CITY STATE Z'P 
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contact lens 
fitter, you’re 
getting better 
all the time. 


But how about 
the solutions, 
cleaners 

and cases you 
recommend? 








In just three years, every new concept in contact lens 
care has come from just one source— 
Flow Pharmaceuticals. 





the first hypertonic wetting solution. hy-FLOWe.. . 
refreshing and hygienic, with a unique emolliency 
and a tonicity more natural to precorneal film.’ 


the first combination cleaning and storage solution. 
duo-FLOWé. . . the original such solution for ger- 
micidal hydration, easy and effective two-in-one 
action. 


the first combination cleaning and storage kit- 
porta-FLOWe. . . absolute cleaning and germicidal 
„hydration in one simple leakproof, breakproof 
compact unit. 


the first gel cleaner. d-FILMm . . . the basic lens 
cleaner that erases patient confusion and elimi- 
nates the danger of irritating or damaging ele- 
ments being instilled into the eyes inadvertently. 


Flow Care-to compliment your proficiency. 





\ FLOW PHARMACEUTICALS, INC. 
| 936 Commercial Street 
/ Palo Alto, Calif. 94303 






1. Mishima, S. and D. M, Maurice, The Effect of Normal Evaporation 
on the Eye, Exp. Eye Res., 1:46, 1961. 

2. Bahr, Gunnar, Measurement of the Effect of Solutions of Different 
Osmotic Pressure on the Thickness of the Living Cornea, Trans. of 
Ophthal. Soc. U.K., 68:515, 1949. 
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Announcement of 
Twelfth Annual Instructional Course in 


CONTACT LENS FITTING 
BY THE OPHTHALMOLOGIST | ¢ 


April 8-9, 1972 


Sponsored by 
The Rudolph Ellender Medical Foundation, Inc. 













Co-ordinated with the 
New Orleans Academy of 
Ophthalmology Meeting on 
“Contact Lenses” 








April 9-14, 1972 


PLACE: 
Roosevelt Hotel, New Orleans, La. 








TUITION: ‘ 
$85.00 ($40.00 Residents and M.D.’s Technicians) 






PANEL MEMBERS: 
Colonel Budd Appleton, M. D., Walter Reed Hosp., 
Washington, D.C. 
Jos. A. Baldone, M. D., New Orleans, Louisiana 
Wm. B. Clark, M. D., New Orleans, Louisiana 
Antonio R. Gassett, M. D., Gainesville, Florida 
Herbert L. Gould, M. D., White Plains, New York 
G. Peter Halberg, M. D., New York, New York 
Jack Hartstein, M. D., St. Louis, Missouri 
Frank Hoefle, M. D., New York, New York 
Whitney G. Sampson, M. D., Houston, Texas 
Keith Whitham, Buffalo, New York 














TOPICS: 










Practical technics of fitting of hard and soft gel lenses will 
be actually demonstrated; audience participation in handling 
of lenses. 







Full description of the Series System (Inventory System) fitting 
t&chnic of hard lenses. 






Didactic lectures will be held to a minimum (in co-operation 
with the New Orleans Academy’s Program which follows). 


WORKSHOP: 







For M.D.’s Technicians in evening 


LADIES DAY: 
Saturday, April 8, 1972 with planned activities. 






For further information contact: 


Jos. A. Baldone, M. D. 
Roof Claiborne Towers 
New Orleans, Louisiana 70112 
524-9729 Area Code 504 
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Before prescribing, see complete prescribing 
information in SK&F literature or PDR. 
Indications: Only in the treatment of herpes 
simplex keratitis. 

Description: ‘Stoxil’ Ophthalmic Solution 
contains idoxuridine (5-iodo-2'-deoxyuridine) 
0.1% (1 mg./ml.) in distilled water; sterile when 
packaged. Preserved with thimerosal, 1:50,000. 
‘Stoxil'’ Ophthalmic Ointment contains 
idoxuridine 0.5% (5 mg./gram) in a petrolatum 
base. (White petrolatum and liquid petrolatum 
are inacfive ingredients.) 

Contraindications: Contraindicated in patients 
with known or suspected hypersensitivity to any 
of its components. 

Precautions: Some strains of herpes simplex 
appear to be resistant. If there is no response in 
epithelial infections after 7 or 8 days of treatment, 
other forms of therapy should be considered. 


The recommended frequency and duration of 
administration should not be exceeded. 

‘Stoxil' is not effective in corneal inflammations 
in which the virus is not present. 
Corticosteroids are usually contraindicated in 
herpes simplex keratitis. 

Boric acid should not be used during the course 
of therapy. 


‘Stoxil’ Ophthalmic Solution should not be mixed 
with other medications. 


4 Adverse Reactions: Occasionally, irritation, 


pain, pruritus, inflammation, edema of the eye 
or lids and, rarely, allergic reactions have been 


reported. Photophobia has occurred. Occasionally 


corneal clouding, stippling and small punctate 
defects in the corneal epithelium have been 
observed. The punctate lesions may be a 
manifestation of the infection. 

How Supplied: 0.1% Ophthalmic Solution 

(1 mg./ml.), in 15 ml. bottles with dropper; 
0.5% Ophthalmic Ointment (5 mg./gram) in 4 
gram tubes. 

Stability: The Solution should be stored in 
refrigerator until dispensed. 'Stoxil’ Ophthalmic 
Ointment does not require refrigeration. 


Re Smith Kline & French Laboratories 


in 

Herpes Sim 
Keratitis 
STOXIL 


brond of 


IDOXURIDINE 











OINTMENT: while your patient sleeps 





SOLUTION: while your patient works 


FLEXIBILITY with 2 dosage forms: 


‘Stoxil' Ointment is so convenient for h.s. appli- 
cation, since one dose suffices for the entire 
night. (If desired for daytime use, the remaining 
4 applications should be made q4h.) 


‘Stoxil’ Solution is convenient for daytime use for 
those who prefer this dosage form during waking 
hours. Recommended dosage is one drop in each 
infected eye every hour (and every 2 hours 

at niaht). 












a pertinent message from BENSON’S B \ 





DARKEN 


when you 
go outdoors 


READY NOW FOR YOUR R’s— 
see -QUALITY EYEWEAR WITH NEW 


PHOTOGR AY “lenses 


TM CORNING GLASS WORKS 





Photogray are clear, general wear lenses 
with lifetime photochromic properties 
—providing extra comfort and visual acuity 
for “‘in-and-outers.’’ Not a sunglass lens. 
Can be dress hardened (HARDRx®). 


Available in SV and full-width 
one-piece (non-fused) bifocals 


~ Come inside 





For further information, ask your Benson's representative, write or call... 


BENSON OPTICAL COMPANY 


Executive offices / Minneapolis, Minn. 55440 e Specialists in prescription optics for more than half a century 


QUALITY LABORATORIES LOCATED IN CITIES COAST TO COAST 








CHICAGO OPHTHALMOLOGICAL SOCIETY 
ANNOUNCES 
THE TWENTY-FOURTH ANNUAL CLINICAL CONFERENCE 
Friday & Saturday, May 19-20, 1972 
THE DRAKE HOTEL — CHICAGO, ILLINOIS 


PRELIMINARY PROGRAM 


PARTICIPANTS 
John T. Flynn, M.D. Aran Safir, M.D. 
Miami, Florida New York, New York 


Arthur Jampolsky, M.D. Harold G. Scheie, M.D. 
San Francisco, California Philadelphia, Pennsylvania 


Robert D. Reinecke, M.D. Albert Sloane, M.D. 
Albany, New York Boston, Massachusetts 


Martin J. Urist, M.D. 
South Haven, Michigan 


THE TWENTY-EIGHTH ANNUAL GIFFORD MEMORIAL LECTURE 


Carl Kupfer, M.D., Bethesda, Maryland 
Friday, May 19, 1972 — 11:20 A. M. 
Fee: $90.00 (Includes Round Table Luncheons and Dinner 
Dance on Friday Evening) 
Registrar: Mrs. Arlyne R. Schulz 
1206 Oakwood Drive 
McHenry, Illinois 60050 
Phone: 815-385-3329 
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“to make 3 
perfectly clear- 


e highly effective against almost all pathogens 
which invade the eye, including Pseudomonas 
and Staphylococcus aureus 


e bacterial resistance rarely develops on 
repeated or prolonged use 


e low allergenicity 


e also available: Neosporin® Ophthalmic 
Ointment—Each gram contains: Aerosporin® 
brand Polymyxin B Sulfate 5000 units; Zinc 

“Bacitracin 400 units; Neomycin Sulfate 5 mg. 
(equivalent to 3.5 mg. neomycin base) in 
special white petrolatum q.s. In Ye oz. tubes 
with ophthalmic tip. 





Each cc. contains: Aerosporin® brand Polymyxin B Sulfate 5000 
units; Neomycin Sulfate 2.5 mg. (equivalent to 1.75 mg. of neomycin 
base); Gramicidin 0.025 mg., in aqueous saline solution isotonic with 
tears, containing the inactive ingredients alcohol (0.5%), propylene 
glycol, polyoxyethylene polyoxypropylene compound, sodium 
chloride, and purified water (preservative: thimerosal 0.001%). 
Bottles of 10 cc. with sterile dropper. 


eradicates bacterial 
conjunctivitis and other 
eye infections due to 
susceptible organisms- 


Precaution: As with other antibiotic preparations, 
prolonged use may result in overgrowth of 
nonsusceptible organisms, including fungi. 
Appropriate measures should be taken if this occurs. 
Articles in the current medical literature indicate an 
increase in the prevalence of persons allergic to 
neomycin. The possibility of such a reaction should be 
borne in mind. 


Contraindications: This product is contraindicated for 
subconjunctival or intraocular injection, or for 
irrigation of fistulous tracts. This product is also 
contraindicated in those individuals who have shown 
hypersensitivity to any of its components. 


Complete literature available on request from 
Professional Services Dept. PML. 


PR 


Wellcome 


Research Triangle Park 


Burroughs Wellcome Co. 
North Carolina 27709 
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FROM “HOVOCO” ... where leadership and experience work for you 


HEINE GONIOSCOPE 
Now with UV filter 


In our opinion this is the finest 
Gonioscope on the market. 
It is much easier to handle, 
and has better, more brilliant 
illumination. 


e Prefocused, brilliant, air 
cooled light source. 


e Precision German optics— 
10 times magnification. 


e Rotating slit with easy fin- 
gertip control. 


e White and cobalt blue light. 





e İris diaphragm. 
e Adjustable P.D. 


e Modern design engineered 
for superb performance. 


AVAILABLE FOR IMMEDIATE DELIVERY 
HE 4001 Heine Gonioscope as illustrated 


HE 4002 Heine Gonioscope complete with pulleys, 
counterweight and nylon cord 


H.O. V. Optical Co., Juc. 


A subsidiary of The House of Vision, Inc. 
137 NORTH WABASH AVENUE, CHICAGO, ILLINOIS 60602—Phone: (312) 346-0755 


SALES AND SERVICE CENTERS: LOS ANGELES, CALIFORNIA NEW YORK, NEW YORK 
CINCINNATI, OHIO MILWAUKEE, WISCONSIN PITTSBURGH, PENNSYLVANIA 
DENVER, COLORADO MINNEAPOLIS, MINNESOTA SAN FRANCISCO, CALIFORNIA 





Prednefrin “Mild” 


Prednisolone acetate (microfine suspension) 0.12% ; 
phenylephrine HC! 0.12% ; methylcellulose 0.12% ; t 
benzalkonium chloride 0.004% ; antipyrine 0.1%. 


Ophthalmic Suspension 


The mild steroid plus 
decongestant 


In ocular allergy and 
inflammation. Whitens 
and comforts the eye in 
seconds; steroid benefits 
are available immediately 
... and for a prolonged 
period of time. 





Indications: The alleviation and management of non-infectious allergic and inflammatory disorders of the 
lid, conjunctiva, cornea, sclera, and anterior uveal tract; chemical and thermal burns. Contraindications: 
Acute purulent ocular infections, acute herpes simplex, vaccinia, varicella and most other viral diseases of the 
cornea and conjunctiva; ocular tuberculosis and fungal digeases of the eye. Warnings: (1) In diseases due to 
microorganisms, infection may be masked, enhanced or activated by the steroid.(2) Extended use may cause 
increased intraocular pressure in susceptible individuais. It is advisable that the intraocular pressure be | 
checked frequently. (3) In those diseases causing thinning of the cornea, perforation has been known to have ` 
occurred with the use of topical steroids. (4) Since Prednefrin contains no antimicrobial, if infection is present 
appropriate measures must be taken to counteract the organisms involved. (5) Should be used with caution 
in the presence of narrow-angle glaucoma. (6) If sensitivity to any of the constituents of this medication is 
present or develops, it should not be used, or it should be discontinued immediately. (7) Reports in the | 
literature indicate that posterior subcapsular lenticular opacities have been reported to occur after heavy or 
protracted use of topical ophthalmic corticosteroids. Dosage: 1 to 2 drops in the conjunctival sac two to four 
times a day. Supply: 5 and 10 cc plastic dropper bottles—on prescription only. oS 


í Al IERGA N Pharmaceuticals 


Irvine, California / Montreal, Canada 
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Clinical Sciences 


Archives of OPHTHALMOLOGY 


Syndrome of Incipient Prechiasmal 
Optic Nerve Compression 


Progress Toward Early Diagnosis and Surgical Management 
Carol L. Knight, MD; William F. Hoyt, MD; and Charles B. Wilson, M D, San Francisco 


The identifying characteristics of the monocular 
syndrome of incipient prechiasmal optic nerve com- 
pression are slowly progressive dimming of vision 

with near normal acuity, poor color perception, 
positive Marcus Gunn pupillary sign, and normal 
appearance of the optic disc. Associated visual 
field defects are subtle and nondescript, but pro- 
gressive. Even the smallest prechiasmal tumors 


_ causing this syndrome can now be detected and 


defined anatomically with modern neuroradiologic 
techniques, the most informative of which are 
serial polytomography of the optic canals and 
pneumotomography of the prechiasmatic cisterns. 
Microsurgical resection of the compressive lesion 
greatly reduces operative trauma and ensures the 
chance for prompt restoration of vision. Problems 
in diagnostic and surgical management of patients 
with incipient optic nerve compression are exem- 
plified in reports of six cases. 


In SIDIOUS expansion of a prechiasmal 
mass compresses the optic nerve early, pro- 
ducing subtle but subjectively obtrusive 
changes in vision. Ideally, diagnosis, and 
surgical management should be done during 
this reversible phase, but usually visual loss 
and optic disc pallor are severe before the 
patient’s tumor is excised and his nerve 
decompressed.!:2, Equivocation in ophthal- 
mologic diagnosis, inadequacy of radiologic 
studies, and, frequently, procrastination by 


in diagnosis and to incomplete recovery of 


A the patient contribute significantly to delay 


) 


vision following definitive treatment. 

This report describes early diagnosis and 
management of prechiasmal tumors in six 
patients seen at the University of California, 


Submitted for publication July 13, 1971. 
a From the Neuro-ophthalmology Unit, departments 
pi ophthalmology and neurological surgery, Univer- 
sity of California, San Francisco. 
Reprint requests to Department of Neurological 
Surgery, University of California, San Francisco 
94122 (Dr. Hoyt). 


‘ 


San Francisco. All displayed the monocular 
syndrome of incipient optic nerve compres- 
sion: progressive dimming of vision, mini- 
mally decreased visual acuity, afferent pu- 
pillary light defect (the Marcus Gunn pupil), 
striking dyschromatopsia, and a normal-ap- 
pearing optic disc. 


Report of Cases 


CASE 1.—This 33-year-old housewife first be- 
came aware of a “fogginess” of vision in her 
left eye in October 1969. Her visual acuity in 
November was 20/20, and her optic fundi ap- 
peared normal. Color vision, tested with the 
Hardy-Rand-Rittler pseudoisochromatic plates, 
was slightly impaired in the left eye, and in 
that eye a faint paracentral depression was 
found in the upper temporal field for 1/1,000 
white objects (Fig 1). By December, her color 
vision was more defective and her paracentral 
scotoma more definite; the patient herself not- 
ed a subjective increase in dimness in her left 
eye, particularly after exercise and when she 
was fatigued. 

In January 1970, she was referred to our 
neuro-ophthalmology unit where the findings in- 
cluded 20/20 visual acuity in each eye and, in 
the left eye, a barely perceivable Marcus Gunn 
pupil, marked depression of color vision, and a 
flickering upper temporal paracentral scotoma 
for 2/1000 white objects. The discs appeared 
normal. Skull films, including views of the optic 
foramina, were interpreted as normal. In Feb- 
ruary visual acuity was still 20/20 in the in- 
volved eye, but the field defect had progressed 
slightly (Fig 1). The clinical diagnosis was 
“compression of the left optic nerve, probably by 
prechiasmal meningioma.” 

The patient entered the hospital in April 
1970. At that time, acuity in her left eye had 
dropped to 20/30— and her scotoma was denser 
and wider. Both optic discs appeared normal. FS 

Neuroradiologic Studies.—Repeat skull films 
were interpreted as normal. Selective left inter 
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Fig 1.—Progression of left monocular visual field defect during incipient optic nerve compression 


by prechiasmal meningioma (case 1). 


nal carotid angiography with subtraction 
showed a small moderately vascular mass in the 
suprasellar area supplied by blood vessels from 
the dural branches of the ophthalmic artery. 
The mass slightly elevated the first portion of 
the anterior cerebral artery. Pneumotomog- 
raphy (pneumoencephalography with polyto- 
mography) of the prechiasmal cisterns demon- 
strated a 1.5 cm filling defect in the region of 
the left tuberculum sella, and a small hyperos- 
totic area near the medial edge of the left optic 
canal (Fig 2). 

Surgical Management.—Left frontotemporal 
craniotomy exposed a small prechiasmal menin- 
gioma which had displaced and flattened the 
left optic nerve toward the left, and displaced 
the right optic nerve slightly toward the right. 
The tumor was gently separated from the 
nerves and resected from its attachment to the 
left tuberculum sella. 

Course.—F ive days after craniotomy, the pa- 
tient’s acuity was again 20/20 bilaterally, and 
the field defect in the left eye had almost 
resolved. In three weeks, color vision, pupillary 
response, and field of vision were normal. 

CASE 2.—This 40-year-old woman sensed a 
subtle change in the vision in her right eye in 
July 1969. In November, an optometrist record- 
ed 20/20— vision in that eye and prescribed a 
change in her reading glasses. Dimness in the 
right eye persisted, and in January 1970, while 
applying mascara, she noted a distinct increase 
in blurring. An ophthalmologist still found vision 
in the right eye to be 20/20— and in the left 
eye, 20/20. The right pupillary light reflex was 
slightly slowed; there was a wedge-shaped rela- 
tive field defect along the vertical meridian 
above fixation in the right eye (Fig 3). Routine 
skull films were normal. 

In July, she was examined by members of 
our neuro-ophthalmology unit. In her right eye, 
the field defect was almost absolute superior- 
ly (Fig 3), visual acuity was 20/200, color vision 
was nil, and the temporal side of the disc was 
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Fig 2.—Small hyperostosis (open arrow) seen only 
in sagittal tomogram during pneumoencephalogram 
(case 1). Dotted lines indicate position of undistorted 
anterior third ventricle. Prechiasmal meningioma is 
faintly outlined by air (solid arrows). 


slightly pale. Advised that she had signs of nerve 
compression by a prechiasmal tumor, she still « 
postponed hospitalization for four more weeks. 

Neuroradiologic Studies.—Anteroposterior 
and lateral projections of the skull, with 
magnified views of the optic foramina, were 
interpreted as normal. Carotid angiograms, ini- 
tially reported as normal, showed, in retrospect, 
mild bilateral elevation of the first portion of 
the anterior cerebral arteries. Subtraction\ — 
studies showed no tumor stain near the her 
culum sellae. Polytome studies of the right 
optic canal clearly demonstrated enlargement 
of the intracranial meatus without erosion or 
hyperostosis of surrounding bone. Pneumoto- 
mography of the chiasmatic cisterns indicated a 
small filling defect medial to the right optic 
nerve. 

Surgical Management.—A right frontotem® | 
poral craniotomy showed a meningioma filling 4 
the space between the two optic nerves, elevat- | 
ing and compressing the right nerve (Fig 4). A 
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Fig 5.—Optic canals (arrows) 
appear of equal size and normal 
configuration (case 3, a menin- 
gioma). 
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Fig 3.—Progression of right monocular visual field defect during incipient stage of optic 
nerve compression by prechiasmal meningioma (case 2). 


Fig 4.—Small granular and 
lobulated prechiasma! meningioma 
seen through operating microscope. 
Right optic nerve is elevated by 
tumor and crowded laterally (three 
arrows) at anterior clinoid process 
(AC). A pseudopod of tumor has 
also pushed into intracranial mea- 
tus of optic canal (case 2). 
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1 x 0.5 X 0.5 cm nodule extended beneath the 
nerve and insinuated itself into the mouth of 
the optic canal. A second lobe of the tumor, 
almost as large as the first, extended beneath 
the left nerve and chiasm. The origin of the 
tumor was broad, covering the chiasmatic sul- 
cus and particularly the right tuberculum sella. 





The bulk of the mass was excised; the roof of 
the right optic canal was then removed with an 
air drill, and several strands of tumor were 
teased from the region of the ophthalmic ar- 
tery. 

Course.—On the tenth postoperative day, the 
patient could see hand motions in the superior 


RRS ae 


Fig 6.—Serial tomograms of optic canals cut at 
2-mm intervals. Right (at left) canal (solid arrows) 
is normal from intracranial meatus above to orbital 


dilated at its intracranial meatus (upper two tomo- 
graphic sections, open arrows) (case 3). 
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meatus below (left column); left canal (at right) is 
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Fig 7.—Progressive left monoc- 
ular visual field defect. Central 
vision was finally involved after a 
period of two years (case 4, a 
pituitary adenoma). 


-November 1968 


field of the right eye. The field ket in ‘that AR 
eye resolved slowly, and visual acuity improved & iy 
to 20/30. Color vision and pupillary light tee f 
sponse remained partially defective. 5 hae ne fie 12, 


ve 


CASE 3.—Noting a peculiar dimness in his 


left Pye thi 30- -year- -old man -Consulted he y fe 


the Gaun in Pia eye was “like looking Ri 
through waxed paper.” Acuity in the left eye | 


was 20/25; there was a mild defect of color 


perception. A central scotoma could not be ` 


detected in the left eye with white test objects, 
but a red target appeared dim near fixation. 


There was a left Marcus Gunn pupil, but the 


corresponding optic disc appeared normal in 


color. Although instructed to return for reex- 


amination in two weeks, the patient did not 
return until June. In his left eye vision was 


20/30, color perception was worse, and an infe- 
rior paracentral scotoma was demonstrated — 


with a 1/1,000 white test object, but the disc 


still appeared normal. Skull films and optic 


canal views were reported to be normal. In 
October, his left eye had a visual acuity of 
20/300, no color perception, and a disc with a 
hint of temporal pallor. There was a large rela- 
tive central scotoma for 2/1,000 white test ob- 
jects, which opened out to the periphery in the 
lower temporal quadrant, and a dense scotoma 
for 10/1,000 white test objects near fixation. 
The right field was completely normal. The 
patient was immediately admitted to the hospi- 


a tal and evaluated in our neuro-ophthalmology 
A unit. 


Neuroradiologic Studies.—Routine skull films 
with views of the optic foramina were inter- 
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Fig. Bs aion of left monocular field defect 
from od (Neti Ria nerve compression by pituitary 


he? 


3 preted as pee tes (Fig 5). Selective internal 


and external carotid angiograms, with subtrac- 
tion, showed no vascular displacement or tumor 
stain near the left optic canal. Pneumoenceph- 


alography was poorly tolerated by the pa- A 


tient, and the critical portions of the chiasmatic 
cisterns were not studied adequately. Serial 
polytomography of the optic canals showed 
definite expansion of the first 3 mm at the 
intracranial meatus of the left canal (Fig 6). 
Surgical Management.—A frontal cranioto- 


my exposed a small red granular mass which 


thinned the left optic nerve and deflected it 
superiorly and laterally. The tumor extended in 
a fringe across the planum sphenoidale to the 
medial edge of the right optic canal. The left 
optic canal was unroofed with an air drill and a 
lobule of tumor was lifted from beneath the left 
optic nerve at the entrance of the canal. The 
tumor was then resected from its attachnfents 
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near the inferomedial lip of the canal and the 
tuberculum sellae. Histologic examination con- 
firmed clinical diagnosis of meningioma. 

Course.—Although prognosis for visual re- 
turn in the left eye had been guarded, acuity 
was 20/50 on the second postoperative day, and 
20/15 three weeks later. The quality of red 
colors in the central and lower temporal field, 
color perception with the Hardy-Rand-Rittler 
plates, and the pupillary light response had all 
returned to normal by the sixth postoperative 
week. 

CASE 4.—This 29-year-old man first consult- 
ed his ophthalmologist in November 1967 be- 
cause he had discovered a dim area in the 
lower nasal field of his left eye. He occasionally 
saw brief flashes of blue light in the involved 
area. Acuity was 20/20 in that eye, and the 
field defect described by the patient was easily 
demonstrated (Fig 7). Steroids were prescribed 
but brought no improvement. Skull films were 
reported as normal. 

Four months after onset of his visual symp- 
toms, the patient was referred to a neurosur- 
geon with a clinical diagnosis of left optic-nerve 
compression. Special neuroradiologic studies 
were advised, but the patient declined them 
and did not return to his ophthalmologist for 
18 months. At this time, vision in the left eye 
was 20/200 and the field defect had enlarged 
(Fig 7). Informed of the seriousness of these 
signs, he agreed to further studies by our 
neuro-ophthalmology unit and entered the hos- 
pital in December 1969. 

In the left eye, visual acuity was 20/70; color 


i perception was absent. There was a left Mar- 


cus Gunn pupil, and the corresponding disc was 
slightly pale. 

Neuroradiologic Studies.—Skull films re- 
vealed enlargement of the sella turcica, and 
polytomography of the involved area showed 
definite undercutting of the left anterior clinoid 
process. Selective internal carotid angiograms 
filled vessels in a tumor in the anterior portion 
of the sella and caused a blush that extended to 
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Fig 9.—Left, Reduction of small 
vessels on optic disc. Contrast this 
appearance with that of the nor- 
mal disc (right) the image of 
which has been reversed to aid in 
comparison. Color of the discs was 
the same in each (case 6). 





Fig 10.—Right-sided parasagittal pneumotomograph- 
ic section through the intracranial meatus of optic 
canal ( @@ ). Round smooth suprasellar mass (A) is a 
carotid aneurysm in contact inferiorly with right optic 
nerve (0). Open Arrows show superior surface of optic 
nerve ahd chiasm; closed arrows show aneurysm (case 
6). 


the left anterior clinoid process above the level 
of the sellar diaphragm. Pneumotomography 
outlined moderate suprasellar extension of an 
intrasellar mass. 

Surgical Management.—A right frontotem- 
poral craniotomy exposed the pituitary tumor. 
Anteriorly on the left, a nubbin of tumor pro- 
truded through the capsule, impaling the left 
optic nerve. The tumor was dissected from the 
undersurface of the nerve, the capsule was 
opened, and the contents evacuated. Histologic 
examination confirmed the diagnosis of chromo- 
phobe adenoma. 

Course.—Two days after operation, the pa- 


tient could identify all of the figures on the’ 


Hardy-Rand-Rittler color plates with his left 
eye, and visual acuity was 20/20. Two months 
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after a course of radiation therapy, only a faint 


remnant of the quadrantic field defect re- 
mained, 

Case 5.—While driving in the country on a 
very hot day, this 63-year-old man sensed that 
= “something had gotten into” his left eye; vision 
-~ seemed dim, especially laterally, and blinking 
: did not clear his vision. His ophthalmologist 

attributed these complaints to early macular 
degeneration and prescribed a course of sys- 
temically administered steroids, which were of 
no benefit. In May 1970, after nine months of 
annoyingly imperfect vision, the patient sought 
additional ophthalmic opinion at our neuro- 
ophthalmology unit. 

Visual acuity at that time was 20/15 bilater- 
ally; the left eye had a barely perceivable but 
positive Marcus Gunn pupil. Color vision in 

= that eye was defective; the patient consistently 
L missed the test figures on the left side of the 
= Hardy-Rand-Rittler plates. There was a strik- 
ing relative left temporal field defect for red ob- 
jects, as well as a superior temporal defect for 
5/2,000 white targets (Fig 8). The left disc was 
slightly pale. Although the patient had no other 
complaints, his complexion was suggestive of 
hypopituitarism. 

Neuroradiologic Studies.—Plain skull films 
showed depression of the floor and generalized 
enlargement of the sella. Pneumoencephalog- 
raphy demonstrated a suprasellar extension of 
an intrasellar mass, particularly toward the left 
side. Magnified views of the optic canals were 
normal. Carotid angiograms showed slight lat- 
eral displacement of the intracavernous portions 
of the internal carotid arteries. 

Management and Course.—Adrenal and thy- 
roid functions were normal, a surprising finding 
in view of the patient’s complexion and sellar 
changes. He elected to be treated by irradiation 
= alone. Following therapy, his visual field defect 
= steadily regressed and temporal color percep- 

tion returned to normal. The clinical diagnosis 
was chromophobe adenoma. 

Case 6.—For four months, this 56-year-old 

biology professor with long-standing hyperten- 
sive vascular disease had had trouble with the 
vision in his right eye. He was unable to focus 
his slides with a monocular microscope and 
Bei could not distinguish the color of certain stains. 

__ Vision in his right eye was 20/40 due to a small 
= central scotoma. His ophthalmologist prescribed 
io a course of steroids and a series of cyanocobal- 
be amin injections; vision improved slightly to 
F 
F 





20/30— but only temporarily. A month later 
l aoe patient believed that his vision was worse 
v 2 and neuroradiologic studies were advised. Two 
i months later, in May 1969, he came to our 
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sultation. | | 
Visual acuity was still 20/30— in the ‘right 
eye. There was a definite Marcus Gunn pupil 
on the right, color vision was nil, and the 


right disc, though normal in color, had fewer 
small vessels than had the left disc (Fig 9). 


Neuroradiologic studies were again suggested, 


but the patient delayed them until July. At that — “ae k | 
time, acuity in the affected eye was 20/60, and SO 


the corresponding field showed multiple “in 
and out” scotomas surrounding and including 


fixation. ‘sg 
Neuroradiologic Studies.—Skull films Sia es 





tomograms of the optic canals were reported as _ X ee 4 2 


normal. Carotid angiograms demonstrated two | 





ne eee 


aneurysms of the right internal carotid artery: 3 ri 


one moderately large, broad-necked aneurysm — 
arising above the origin of the ophthalmic ar- 
tery and pointing medially, and one nailer ee 
aneurysm in the neck. Four-vessel angiography 
also showed a small aneurysm of the aorta. The 
suprasellar aneurysm could be identified in the 





pneumotomographic studies of the prechiasmal a 
cisterns (Fig 10). i ae 

Surgical Management.—Through a right  ă 
frontal craniotomy, the symptomatic aneurysm cS 
was exposed. It had displaced the right optic 


nerve superiorly, thinning it and bending it 
sharply at the optic foramen. The aneurysm was — o 
mobilized and clipped successfully with a Sundt —__ 
clip without narrowing of the carotid lumen. 
Course.—The postoperative course was com- 
plicated by pulmonary embolism and bowel 
obstruction. Visual acuity 17 days after craniot- PA 
omy was again 20/20 in the right eye, witha 


normal pupillary light response. Three months <a Ki 


later, the patient returned to work. 


Summary and Analysis of Cases 


All six patients described in this report 
were healthy, intelligent adults with one 
complaint: progressive dimming of visionin 
one eye. All had typical signs of incipient i ; 


optic-nerve compression. In all, a prechias- _ 
mal tumor was demonstrated radiologically 
and treated, and, 


in all, vision returned 


promptly after treatment. The clinical and ‘a : 
radiologic findings contributing to early di- aS 
agnosis in these patients merit critical re- 


view. 

Each of these six patients was convinced 
that something was definitely wrong with 
one eye, despite prescription of new glasses 
and inappropriate reassurances by several 
ophthalmologists. Each pursued his com- 


plaint on ei until he found a constlt- a x 
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ant who seemed to understand his problem 
and took deliberate steps to diagnose and 
treat it. 

Each of the six patients first noticed a 
visual change when doing some familiar 
task, eg, shaving, sewing, applying mascara. 
The patient in case 5 first noticed dim vision 
when driving in hot weather, an example of 
“Uhthofi’s symptom.”? The actual onset of 
the change was always indefinite, and the 
patient’s description of it was similarly 
vague: “a scum on my eye,” “a fogginess, a 
mistiness,” or simply “a blur.” When ques- 
tioned, the patient usually affirmed that vi- 
sion was “dim,” as if room lighting had been 
turned down, rather than “blurred.” Two 
patients reported that vision in the affected 
eye fluctuated, being normal one moment 
and unclear or hazy the next. Although 
acuity remained almost normal for several 
months, each patient was aware that his 
Symptom was progressing. 

Change in color vision was not specifically 
mentioned by any but the patient in case 6, 
a biologist, who could no longer distinguish 


_ the colors of familiar tissue stains when he 


viewed them through a monocular micro- 
scope with his affected eye. 

Visual Acuity.—When first tested, five pa- 
tients had acuity in the affected eye of at 
least 20/25, the sixth had 20/40. Five to six 
months later, vision was unchanged in five 
patients; in the patient in case 2, it had 
dropped from 20/20— to 20/60. Between the 
times that neuroradiologic studies were ad- 
vised and treatment was begun—another de- 
lay of several months—acuity deteriorated 
in all but one patient (case 5). 

Afferent Pupillary Light Defect (Marcus 


Gunn Pupil) —Slow and incomplete con- 


striction of the pupil in the affected eye in 
response to direct light stimulation was easi- 
ly detected in all patients. This sign became 
particularly striking in dim room illumina- 
tion as the stimulating light was shifted 
from eye to eye. 

Dyschromatopsia.—No single test of func- 
tion produced more impressive results than 
did color tests with the Handy-Rand-Rittler 
pseudo isochromatic charts. All patients had 
monocular dyschromatopsia of marked de- 
gree, some barely seeing the demonstration 
figures, some seeing none at all. The patient 
with relative temporal hemianopia (case 5) 
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had AEE tela in only half of his 
monocular visual field. Acquired loss of col- 
or perception of the degree exemplified here, 
in the absence of extensive macular degener- 
ation or edema, is a dependable sign of 
diffuse conduction defect in the optic nerve.’ 
Relative preservation of color vision with 
optic-nerve involvement, in contrast, occurs 
with discrete, usually vascular lesions, and 
in some heredofamilial optic atrophies. 

Normal-Appearing Optic Dise.—Disc pal- 
lor is a late sign of prechiasmal nerve com- 
pression, particularly in cases of menin- 
gioma. The optic discs in all six of these 
patients initially appeared normal and re- 
mained so during most of the period of 
diagnosis. Visual loss can be definite, even 
severe, for months without ophthalmoscopic 
evidence of optic disc pallor. 

Types and Course of Field Defects.— 
Monocular visual field defects, usually sub- 
tle, were demonstrated in all six patients at 
their first or second eye examination. Cen- 
tral scotoma occurred early in five patients 
and was often interpreted as evidence of 
macular disease or retrobulbar neuritis. 
Months later, the scotoma enlarged and 
“broke out” into the peripheral field in three 
patients, Monocular temporal hemianopia in 
case 5 suggested compression at the nerve- 
chiasm junction. The initial field defect usu- 
ally changed slowly; during the interval 
between radiographic confirmation and treat- 
ment, however, it sometimes progressed 
alarmingly. Field loss in the second eye did 
not occur. 

Radiologic Signs of Prechiasmal Tumor. 
—In all cases there was definite radiologic 
evidence of a tumor. Although multiple neu- 
roradiologic studies were performed routine- 
ly not all were equally informative. Antero- 
posterior and lateral projections of the skull 
and optic foramina were interpreted as 
“normal” in all but one case (case 4, a 
pituitary tumor). In contrast, polytomogra- 
phy of the optic canals and the sella provid- 
ed evidence of tumor in five cases; a small 
hyperostosis near the affected nerve in case 
1, dilatation of the intracranial end of the 
optic canal in cases 2 and 3, undercutting of 
the anterior clinoid process in case 4, and 
asymmetric erosion of the sellar floor in case’, 
5. Air studies with tomography revealed the 
position, size, and probably origin of the 
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mass in all but cases 2 and 3 in which 
technical problems prevented demonstration 
Yj of prechiasmal meningioma. Angiography 
was the definite study in one case (case 6, a 
carotid aneurysm) and showed minor abnor- 
malities in four cases; angiographic findings 
were normal in case 3. Tumor vessels were 
seen in one of the pituitary adenomas (case 
4); subtraction techniques showed a tumor 
blush in one of the meningiomas (case 1). 

Neurosurgical Findings.—Five patients 
had craniotomy, revealing a meningioma in 
three, a chromophobe adenoma in one, and 
a carotid aneurysm in one. The three menin- 
giomas were similar in appearance and posi- 
tion. All three arose from the sphenoidal 
dura adjacent to the symptomatic optic 
nerve, and extended across the midline 
along the tuberculum sellae to contact the 
opposite nerve. Two had grown pseudopods 
beneath the affected nerve into the optic 
canal and had caused marked visual loss; in 
the third patient with meningioma, visual 
loss had been only minimal although the 
tumor had been larger. The involved optic 
nerves in these three patients appeared 
healthy and not atrophic, although each was 
flattened and deflected upward and laterally. 
The meningiomas adhered only lightly to 
the nerves, and even portions of tumor with- 
in the canal could be removed by gentle 
traction alone. The chromophobe adenoma 
in case 4 had expanded asymmetrically, 
compressing the left optic nerve against the 

_ overlying clinoid process. The aneurysm in 

* case 6 had compressed and flattened” the 

right optic nerve only mildly from below but 

_ had caused distinct angulation of the nerve 
where it entered the optic canal. 

Recovery of Vision.—Visual recovery fol- 
lowing decompression or irradiation was 
gratifying and prompt in all cases. Usuall¥, 

cuity was 20/20 to 20/30 with normal color 
vision within two or three weeks after treat- 
ment. Recovery was dramatic in case 4—he- 
ing complete in two days—particularly since 
this patient’s vision had been failing for 

, almost 18 months. 


Observations 
na In 1938, Cushing and Eisenhardt,® report- 


ing prechiasmal tumors, wrote 
Few meningiomas have a more distinctive 
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symptomatology; few appear to have a bet- 
ter prognosis when surgically removed; and 
few promise in the future to be as easily 
recognized while still of small size. 


This neurosurgical prophesy is amply ful- — 


filled by the cases reported here. The clini- 
cal criteria and technical requirements for 
early diagnosis are apparent now, but, as 
our cases exemplify, there are also impor- 
tant reasons why delay in surgical manage- 
ment is often unavoidable. 

Factors Contributing to Early Diagnosis. 
—The responsibility for the clinical diagno- 
sis of incipient optic-nerve compression falls 
primarily on the ophthalmologist. When a 
patient is persistent in his complaint of 
vague monocular dimming, even without 
objective signs of an abnormal optic disc 
and often without significant reduction in 
visual acuity, he warrants extra attention 
and careful follow-up. Two simple tests in- 
variably expose defective optic-nerve con- 
duction: the swinging light test and the 
monocular response to the Hardy-Rand-Rit- 
tler pseudoisochromatic plates. The diagnos- 
tic importance of a diminished pupillary 
light response and impaired perception of 


color in the symptomatic, as compared to- 


the sound, eye cannot be overemphasized. If 
incipient optic-nerve compression is sus- 
pected, the ophthalmologist must search for 
a subtle visual field defect and document its 
characteristically slow but definite progres- 
sion with serial examinations. As illustrated 
here, the form of the defect is less important 
than its gradual increase in density and size. 
We prefer testing of the magnified central 
isopters of the field with the tangent 
screeen, using red as well as small white test 
objects. 

Once clinical signs of progressive optic 


nerve involvement are firmly established, a 


through neuroradiologic search must be 
made for the cause of the conduction defect. 
Modern techniques of neuroradiology have 
contributed greatly to the anatomical diag- 
nosis of prechiasmal optic nerve compres- 
sion at very early stages of involvement. 
Dependable information from these pro- 
cedures requires the skill of an expert neuro- 
radiologist and the facilities of a major neu- 
roradiology unit. The procedures with the 
highest yield of diagnostic information are: 


(1) Arare of bone adjacent to the nerve 


ET CE 


ae 
> 
wi 
A aon \ 
-4 
“t! 4 
, 
Hi ' 








rai ert 
Ee 
Ss 


ya nir 


with hypocycloidal polytomography of the 
optic canals and the sellar area, as de- 
veloped in France and later described in this 
country by Potter and Trokel? and (2) 
pneumotomography (combined pneumoen- 
rs cephalography and polytomography) of the 
| prechiasmal cisterns and the intracranial op- 
t tic nerve. The use of pneumoencephalog- 
< raphy without polytomography introduces 
Rs significant error in the search for small tu- 
$ mors arising from dura near the entrance of 
a the optic canal. As emphasized in our cases, 
i _ standard views of the skull and optic foramina 
i 





are of little value compared to tomographic 
techniques in evaluating incipient optic-nerve 
compression. Finally, angiographic studies 
with image magnification and subtraction of 
bone should be done whenever a filling defect 
in the prechiasmal cistern or a change in the 
bone near the optic canal has been demon- 





‘id strated. This procedure provides remarkable 
B definition of the carotid and ophthalmic ar- 
E teries in the vicinity of the optic canal, and 
A demonstrates tumor stain in some tuberculum 
a _ meningiomas, tumor vessels in some pituitary 
b tumors, and an occasional supraclinoid aneur- 


ysm. 

Factors Limiting Early Diagnosis and 
Treatment.—Just as success in early diagno- 
sis depends upon persistence and coopera- 
tion of the patient, adequate evaluation and 
documentation of progression by the ophth- 
almologist, and precise anatomic definition of 
the lesion by the neuroradiologist, delay in 
diagnosis can be attributed to any one of these 
factors. 

Although the patient must be intelligent 
and medically sophisticated to insist upon 
ophthalmologic help for symptoms of monoc- 
ular visual dimming that do not greatly 
inconvenience him, he may still doubt the 
necessity for, and therefore postpone, multi- 
ple neuroradiologic studies that may be un- 
comfortable and have an element of risk. He 
may then doubt the need for a craniotomy 
for a painless visual complaint, particularly 
when his acuity is still reasonably good. 
Three of the patients reported here delayed 
confirmation of their diagnosis and defini- 
tive treatment for periods of months in the 
hope that their problem would “‘go away by 
itself.” 

*The ophthalmologist is at a further disad- 
vantage: such cases are rare in any one 
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man’s practice, and the necessary ‘“‘index of 
suspicion” required to recognize incipient 
optic-nerve compression may be dormant. 
Delays due to erroneous diagnosis of macu- 
lar disease or retrobulbar neuritis are com- 
mon; a majority of patients seen on our 
service with prechiasmal tumors in early or 
late stages of visual loss have been treated 
at some time with a course of steroids, occa- 
sionally with brief but unsustained improve- 
ment in vision. Once the ophthalmologist 
has evidence of slow progression of visual 
loss, he still finds it difficult to insist that his 
patient immediately arrange for complete 
neuroradiologic investigations and probable 
craniotomy, especially while his patient’s 
visual acuity is still 20/30 to 20/50. 

The paucity of neuroradiologic units with 
the special equipment and experience need- 
ed to demonstrate small prechiasmal tumors 
further limits their early diagnosis. Reports 
of “normal” skull films, optic canal views, 
carotid angiograms, and pneumoencephalo- 
grams in patients with early signs of op- 
tic-nerve compression discourage the phy- 
sician and the patient from arranging repeat 
studies or studies in another hospital. This 
causes additional delay, sometimes for many 
months; meanwhile, the optic disc becomes 
pale and vision falls markedly. 

Delay between neuroradiologic confirma- 
tion of prechiasmal tumor and craniotomy 
in our patients varied from six weeks to four 
months. Interestingly, vision deteriorated in 
all cases during this interval, yet the delay 
did fot appear to alter the postoperative 
recovery of normal vision in the affected 
eye. 

Neurosurgical Observations.—Craniotomy 
in the healthy and otherwise asymptomatic 
patient with signs of early optic nerve com- 
pression and a radiologically-confirmed pre- 
chiasmal tumor has two objectives: (1) res- 
toration of normal sight in the affected eye, 
and (2) removal of the prechiasmal mass, 
growth of which threatens sight in the oppo- 
site eye and, eventually, life itself. During 
the operation, undue retraction of the brain 
and manipulation of the nerve must be 
avoided. To this end, the magnification pro- 
vided by the Zeiss operating microscope is 
significant advance, particularly when used 
during removal of tumor adjacent to the 
nerve. 
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Management of patients whose neurora- atory craniotomy. During the past three A 


_diologic studies have failed to show cause 
_ for progressive monocular visual loss merits 
~ comment. In 1965, Little et al? stated 


If the suspicion of intracranial involvement 
of the optic nerve is justifiable on the basis 
of behavior of vision and visual fields, even 
though all technical procedures have failed 
to reveal positive evidence of an intracra- 
nial lesion, exploration is still in order. 


However, Jane and McKissock! in review- 
Ing their experience with 14 patients sub- 
jected to craniotomy for progressive monoc- 


years, two exploratory craniotomies were 
done at this institution in patients who had a 
no abnormality demonstrated by detailed 
neuroradiologic studies. In both patients, ES: 
the prechiasmal and intracanicular optic 
nerve appeared normal. Be 
Although a final opinion is premature, we = 
predict that as more radiologists gain expe- R 
rience with refined neurodiagnostic methods, 
all lesions causing the syndrome of incipient 
optic nerve compression will be detected = 
by neuroradiologic “exploration” rather than a 


ular visual loss on clinical findings alone, surgical exploration. If the full gamut of | 
stated that no benefit accrued from explora- special studies—polytomography of the sella a E 

tion in any of these cases. The detailed and optic canals, pneumotomography, and E ie 
.__ heuroradiologic “explorations” recommended selective angiography with subtraction and a. 
= in the present report are sufficiently re- magnification—shows no abnormalities, we = 
fined that their inability to demonstrate pre- now are very reluctant to advise exploratory — aoe 
chiasmal abnormality argues against explor- craniotomy. | a 
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Glare and the Scatter of Light 
in the Vitreous 


Effect in Postoperative Retinal Detachment Patients 
Paul Deiter, MD; Ernst Wolf, PhD; and Sandra Geer, MA, Boston 


Ninety patients who had previous retinal detach- 
ment surgery involving diathermy were studied for 
sensitivity to scotomatic glare and were examined 
for vitreous turbidity. A positive correlation is 
demonstrated between the level of illumination 
required for recognition of a target in the pres- 
ence of a glare source and the scatter of light 
in the vitreous. 


A CONSIDERABLE number of patients 


who have undergone surgery for retinal de- 
tachment are hypersensitive to bright light 
and suffer greatly from discomfort glare. 
Many use sunglasses of high density even in 


relatively dim light in order to be comfort- 


able. Psychophysical tests, such as the deter- 
mination of visual thresholds during dark 
adaptation, do not show increased sensitivi- 
ty, indicating that the hypersensitivity is 
not due to an increased sensitivity of the 
retinal elements. 

Since the discomfort apparently does not 
arise from a change in threshold sensitivity 
of the retinal receptors, it is perhaps pro- 
duced by an increase in the number of reti- 
nal elements stimulated by scattering of 
light in the dioptric media. In the normal 


eye, the sensitivity to scotomatic glare is a 
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function of the clarity of the lens which 
decreases with age, thereby increasing sensi- 
tivity to glare.1 The clarity of the vitreous of 
the normal eye has no effect on glare sensi- 
tivity until an advanced age.? Conversely, 
after detachment surgery, changes in trans- 
missiveness of the lens seem insignificant. 
The vitreous, however, may show an increase 
in turbidity, representing a source of in- 
creased light scatter, and hence a cause for 
greater sensitivity to glare. 

The following study was carried out to 
determine the extent to which patients who 
have undergone retinal detachment surgery 
are sensitive to scotomatic glare, and to 
what extent the transmissiveness of the diop- 
tric media differs from that in normal indi- 
viduals of corresponding ages. 


Materials and Methods 


Sensitivity to scotomatic glare was studied by 
a method described previously in detail.1.2 The 
visual task consisted of identifying the positions 
of the gaps in Landolt rings arranged in circles 
four, seven, and ten degrees from the center of 
a circular glare source, subtending a visual 
angle of two degrees. Seeing the gaps required 
a visual acuity of 20/60. The targets were 
located on a translucent screen, the luminance 
of which was determined for identifying the 


“of 
4 4 


gap positions of the symbols in the sitar: 


middle, and inner circle at five glare levels (0.8, 
12.0, 93.0, 1,230, and 13,200 millilamberts 
[mL] ) ; a lens opacity, or vitreous tur- 
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Age Distribution of 90 Patients 


Ten-Year Range No. of Individuals 


16-25 
26-35 


36-45 
46-55 
56-65 
66-75 
76-85 


bidity required a higher target screen lumi- 
nance than when the media were clear. The 
measured target screen luminance represents a 
measure of sensitivity to scotomatic glare. The 
tests were carried out binocularly since in- 
creased scatter of light in one eye alone affect- 
ed binocular sensitivity. Additional monocular 
tests gave valuable information on the contribu- 
tion of each single eye to increased sensitivity 
to glare. 

After completion of the glare tests, the scat- 
tering of light as an index of turbidity of the 
ocular media was studied in both eyes. The 
method of measurement has been described.! 
The lens opacity was always measured when 
the angle of incidence of the slit beam was 30° 
and the luminance of the optic section of the 
posterior lens segment was matched with the 
luminance of the comparison slit of the photom- 
eter. The opacity of the vitreous was mea- 
sured while the visual axis of the microscope 
and the slit beam (0.8 mm wide) were set at 
zero angle. The high refractive power of the 
anterior surface of the cornea was eliminated 
by the use of a Hruby lens. The brightness of 
the slit projected onto the fundus was matched 
with the brightness of the comparison slit of 
the photometer. 

Patients who had undergone surgery for reti- 


nal detachment were brought singly® to the 


retina service laboratory at the Massachusetts 
Eye and Ear Infirmary in which an ambient 
illumination of 1 foot lambert prevailed. Each 
patient was seated in front of the glare appara- 
tus and was shown the test plate with Landolt 
rings at an illumination sufficiently high to 
ascertain whether he could identify the gap 
positions. If the acuity of the patient was too 
low to identify the gaps at photopic levels, a 
test plate with a larger size Landolt ring was 
used. In most cases, however, a ring size 
subtending a visual angle of eight minutes at 


the observation distance of 71.3 cm (28 inches) 


was adequate. Fortunately, increase of symbol 
size has practically no effect on the target 


= screen luminance necessary for seeing the gaps 
_ * under glare conditions. The patient was always- 
#) 3 _ permitted to use his prescription lenses. After 


we were certain that the patient could see the 
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streak in posterior segment of lens and age: A, normal > be 
individuals, and B, retina patients. a 


Fig 2.—Relationship between log luminance of light Be 
streak on fundus and age. A, normal individuals, and. er 
B, retina patients. | “a his 
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Fig 3.—Relationship between log luminance of light — 
streak on fundus and age. A, normal individuals; B, ret- a z 
ina patients; C,individuals with increased sensitivity to c 4 
glare; and D, individuals who show increased vitreous 
turbidity but no increased sensitivity to glare. i 


test targets, illumination was turned off for. 4 

dark adaptation of three minutes. During this — 

time the test procedure was explained and ans a 

record sheet was prepared, containing informa- a 

tion on the use of sunglasses, night driving, and 

the effect of headlight glare. ie Sa 
The normal range of luminances for geing 

the gaps at the three distances from the glare 
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source and at the five fixed glare luminances 
was established earlier for seven mean age 
levels from 20 to 80 years.12 It thus was 
possible to determine whether sensitivity to 
scotomatic glare was altered in postoperative 
retina patients. The turbidity of lens and vitre- 
ous had also been measured in normal individu- 
als, and therefore a comparison with the data 
obtained on a patient could reveal whether the 
scattering of light in the dioptric media had 
changed. 

Ninety patients were examined. The age dis- 
tribution is shown in the Table. All had been 
treated with diathermy rather than cryosurgery 
or photocoagulation. 


Results 


Figure 1 shows measurements of lumi- 
nance of the optic cross section of the poste- 
rior segment of the lens at mean ages of 20 
to 80 years. The luminance of the light 
streak represents a measure of light scatter- 
ing in the lens.2 The open circles are mea- 
surements on normal individuals; the black 
circles are measurements on patients who 
had undergone surgery for retinal detach- 
ment. In normal individuals scattering of 
light in the lens increases only slightly until 
age 40. Then it begins to increase more 
rapidly until it approaches an asymptomatic 
maximum between 70 and 80 years. In ad- 
vanced age, the scattering is in the mean 40 
times greater than between 20 and 30 years. 
In the retina patients, a similar curve was 
obtained that yielded slightly greater scat- 
tering of light in young patients, but smaller 
scattering in patients above 50 years. The 
difference between the two curves is only 0.2 
log unit below 50 years, but as much as 0.5 
log unit above 50 years. In fact, it appears 
that the older retina patients show less scat- 
tering of light in the lens than normal indi- 
viduals of comparable age. This could be a 


- consequence of the relatively small number 


of phakic individuals and increased retinal 
reflectance among the older patients. Figure 
1 undoubtedly indicates that lens opacity in 
postoperative retina patients is not greater 
than in normal individuals and that in- 
creased sensitivity to glare and photophobia 
are not a consequence of increased scattering 
of light in the lens. 

The relationship between age and the 
scattering of light in the vitreous body is 
shown in Fig 2. The clearer the vitreous, the 


brighter the light streak projected from a slit 
lamp onto the retina. When the vitreous was 
hazy and the light from the slit lamp was 
scattered, the luminance of the reflected 
light was reduced in proportion to the tur- 
bidity of the vitreous. Earlier studies? had 
shown that in normal eyes the luminance of 
the light reflected from the fundus changes 
very little with age. Increased vitreous haze 
was observed only in individuals 65 years 
and older (large open circles in Fig 2). 

The measurements of the mean luminance 
reflected from the two fundi of 90 postopera- 
tive retina patients have been plotted indi- 
vidually as small black circles in Fig 2. 
Most of the points lie on the lower side of 
the normal curve. The mean luminances for 
the observations on these patients are shown 
for ranges of ten years each (16 to 25, 26 to 
35, 36 to 45, and up to 76 to 85) as large 
black circles. The resulting curve indicates 
that in the retina patients 30 years old and 
older, the fundus reflectance is smaller than 
in normal individuals and that the scatter- 
ing of light and vitreous haze is measurably 
greater than normal. 

Of the 90 patients tested, 53 either volun- 
teered complaints of discomfort to light or 
reported the use of sunglasses outdoors. Fif- 
ty-two patients, not necessarily those who 
had complaints, needed more light to identi- 
fy the gaps in the Landolt rings in the 
presence of high glare. 

In Fig 3, vitreous turbidity is plotted 
against the mean ages of 20 to 80 years for 
normal individuals (A) and 90 retina pa- 
tients (B). After separation of the retina 
patients into a group of 52 individuals who 
were objectively more sensitive to glare (C) 
and into a group of 38 who did not need an 
increase in target screen luminance to iden- 
tify the gap positions of the Landolt rings 
(DÌ, it becomes apparent that the D group 
shows, from 55 years and up, considerably 
greater turbidity of the vitreous than group 
C. Below age 55, the number of patients is 
too small to be significant. 


Comment 


Glare has been defined as useless light in 


the field of vision. Its effect depends upon q 


the luminance of a glare source, the level of 
illuminance of an object to be viewed, and 
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the Sardar ees between object and 


glare source. Besides these physical factors, 
_ the scattering of light in the ocular media 
has a pronounced influence.? High sensitivi- 
- ty to glare occurs transiently in the normal 
eye when mydriasis has been induced by 
drugs or chronically in patients with anirid- 
ia, albinism, and opacities in the cornea or 
- lens.® 

Increased scatter of light in the vitreous 
may be equally or more disabling than cor- 
neal or lenticular opacities. Boynton and 
Clarke® found the scatter of light to be 30% 


-in the cornea, 70% in the lens, and negligible 


a 


in the normal vitreous. No change in light 


scattering in the lens was found in our pa- 


tients when we compared them with normal 
individuals of corresponding ages. However, 


-an increased turbidity of the vitreous could 


be measured and correlated with the in- 


creased sensitivity to scotomatic glare. It 


> 
x 


- 






appears, therefore, that vitreous turbidity is 
an important contributing factor in in- 
creased sensitivity to glare in postoperative 
retinal detachment patients. 

If the image of a glare source, whether 
point or extended, falls on the retina of an 
eye in which scattering by the media is 
minimal, a sharp image is formed on the 
retina and adjacent elements do not experi- 
ence excitation. If opacities cause scattering 


= F ; 
oe) eet 


in the co their effect increases as the- 


distance from the retina becomes smaller. 


Scattering in the vitreous, therefore, causes 


illumination of a larger retinal area than 
when scatter occurs in the anterior segment 
of the eye resulting in the conveyance of 


more impulses to the central nervous system. — 


Contrasts become less sharp and the recogni- 
tion of targets becomes more difficult. 
In evaluation of any procedure for retinal 


detachment, it is important to consider the 


extent to which the surgery will impair the 


clarity of the vitreous. Though some damage _ 
to the vitreous appears to be an inevitable _ 
concomitant of any method of producing the 
necessary adhesive choroiditis, recent de- 
velopments may make it possible to mini- ne 


mize this. Cryosurgery has been suggested — 


as one approach to the problem. It produces a 


syneresis of the vitreous gel rather than 


shrinkage of collagen fibers caused by dia- Er 


thermal heat.” As more patients treated by © 
cryoapplication become available, a study of 
the effects of cryosurgery on vitreous turbid- - 


ity could help resolve the controversy over | ee 
the preferred method of producing the cho- d 


rioretinal adhesion in detachment surgeri 


This investigation was supported in part by Pub- 
lic Health Service research grant B1482 and center 
grant NBO5691 from the National Institute of 
Neurological Diseases and Blindness. 
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The Borderline Fluorescent Treponemal 
Neuro-ophthalmological Status 


Ronald L. Seeley, MD; Manuel Sarkar; and J. Lawton Smith, M D, Miami, Fla 


A comparative study of 105 patients with bor- 
derline serum fluorescent treponemal antibody ab- 
sorption (FTA-ABS) test results and 50 patients 
with nonreactive serum FTA-ABS test results was 
performed. “Syphilitic pupils’ were found in 4% 
of the patients with nonreactive FTA-ABS tests, 
but in 15% of the borderline group. Optic atrophy 
was found in 18% of the control group and in 29% 
of the borderline group. Optic neuritis was present 
in 2% of the control group, and in 9.5% of the 
borderline group. The report of a + nonreactive 
or borderline FTA-ABS test is significant to the 
Clinician. Not only should the test be repeated, but 
a careful history should be taken and a complete 
examination for subtle signs of late ocular and 
neurosyphilis should be performed. 


Tue FLUORESCENT treponemal anti- 
body absorption (FTA-ABS) test is the 
most specific and sensitive blood test for 
syphilis readily available to the practitioner 
today. The value of this test in the diagnosis 
of late ocular and neurosyphilis was empha- 
sized in a previous study of 1,985 sera ob- 
tained in one city hospital eye department.1 
This revealed 718 cases showing eye signs of 
late syphilis and reactive FTA-ABS tests. 


Of these 718 cases, only 441 (61%) showed 


reactive serum reagin (VDRL) tests. Thus, 
39% of the cases of late syphilis could have 
been overlooked if only a VDRL test had 
been obtained. The FTA-ABS test is report- 
ed in three ways—nonreactive (NR), reac- 
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tive (R), or borderline (+ NR). The signif- 
icance of a borderline FTA-ABS test has 
received little clinical study. Therefore, the 
interpretation of such a report has varied 
among different physicians. This paper pre- 
sents a study of the clinical findings in 
patients with + NR as compared with NR 
serum FTA-ABS tests. 


Material and Methods 


For this report, all serological tests for syphi- 
lis performed by the Department of Ophthal- 
mology, University of Miami School of Medi- 
cine, between Feb 1, 1967, and Oct 1, 1970, 
were reviewed. All testing was done by either 
the Jackson Memorial Hospital Laboratory or 
in the Bascom Palmer Eye Institute utilizing 
techniques advocated by the Venereal Disease 
Research Laboratory. The great majority of 
FTA-ABS tests were performed by the same 
expeft technician utilized in the previous 
study.1 All hemolyzed, anticomplementary, and 
contaminated reports were discarded. This left 
for review a total of 1,961 FTA-ABS tests 
obtained from 1,807 patients during the 44- 
month period selected for study. 

Jn order to evaluate the reproducibility of 
the FTA-ABS test, the results obtained from, 
the 1,807 patients were divided into four groups 
(1 = NR, 2 = +NR, 3=R, and 4 = variable). 
The groups were divided as follows: Group 
one included all patients with nonreactive FTA- 
ABS tests. If a repeat test was performed, and 
the result was unchanged, they remained in 
this group. However, if a repeat test revealed 
a conflicting result, they were placed in group 
four. Group two included all patients with ae S 
derline FTA-ABS tests. If a repeat test was 
performed, and the result was unchanged, they 
remained in this group. However, if a repeat 
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test revealed a conflicting result, they were 
placed in group four. Group three included all 
patients with reactive FTA-ABS tests. If a re- 
peat test was performed and the result was 
unchanged, they remained in this group. How- 
ever, if a repeat test revealed a conflicting re- 
sult, they were transferred into group four. The 
results obtained are seen in Table 1. 

The reproducibility of the FTA-ABS test 
was further reviewed. In the total series, the 
FTA-ABS test was repeated in 136 patients, or 
7.5% of the cases. As seen in Table 1, identical 
results were obtained on repeat testing in 68 
patients and conflicting results in 68 other 
patients. Of this latter group, 51 patients had 
two FTA-ABS tests, 16 had three tests, and the 
test was performed four times in one patient. 
The results obtained in these 68 patients are 
seen in Table 2. 

It is thus seen from Table 2 that only 20 
patient actually had a serologic conflict that 
could not be resolved by repeat testing. This 
group was therefore only 1.1% of tht total 
1,807 patients. Another way of expressing this 
is that, of 136 patients with repeat FTA-ABS 
test, in only 20 cases or 15% was there a 
conflict in the results which could not be easily 
resolved. There was no clinical problem of 
interpretation in 85% of the repeat tests. . 

Clinical Findings.—In this article the clinical 
findings in the borderline FTA-ABS reactor 
were selected for study. To insure uniformity 
of clinical criteria, only those patients who had 
a complete neuro-ophthalmological examination 
by one of us were selected for review. It should 
be noted that the FTA-ABS test was not drawn 
until after the examination of any patient. Of 
the 245 patients in the total series who had 
borderline FTA-ABS test results, 105 had been 
personally examined and their records were 
pulled for review. It soon became apparent that 


a control group was necessary, and for this 
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purpose attention was focused on the patients 
with nonreactive FTA-ABS tests. Of the 1,184 
patients in the total series with nonreactive 
FTA-ABS tests, 680 had a complete neuro- 
ophthalmological examination by one of us. 


These patients were placed in alphabetical or- 


der, and a random numbers table? was used to 
select a sample of 50 cases for a control group. 
The final comparative study therefore con- 
sisted of 155 patients who had a complete 
neuro-ophthalmological examination by one of 


us without any knowledge of the serologic find- E 


ings. These were divided into two groups—105 
patients who were subsequently found to have 
borderline serum FTA-ABS test results, and 
50 other patients later found to have nonreac- 
tive FTA-ABS tests. These were designated as 
the “borderline” and “control” groups. From 
each of the 155 clinical records, the following 
information was abstracted: age, race, sex, 
vision, pupils, discs, other neuro-ophthalmologic 
criteria, serum VDRL test results, and results 


of anterior chamber paracentesis. Sex, race, 


and age of the two groups are seen in Table 3. 
These were found to be comparable in the two 
groups. Visual acuity in the two groups is seen 
in Table 4. This was seen to be similar in both 
groups. 

The point of greatest interest was the pupil- 


lary findings. All diagnoses concerning pupil- E 


lary reactions in both groups are seen in Table 
5. There were four types of abnormal pupillary 
reactions seen which are clinically suspicious of 
“syphilitic pupils.” These were Argyll Robert- 
son-like pupils, light-near dissociation, pupils 
sluggish to light and near, and paretic pupils. If 


these are combined and considered to represent 


“syphilitic pupils” on clinical grounds, it is 
seen that there were only two such cases in the 
50 patients with nonreactive FTA-ABS tests, 
but there were 16 such cases in the 105 patjents 
with borderline FTA-ABS tests. The clinical 
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in 15% of the borderline group. This was found 
to be significant to a P value of .08, which 
means there is an 8% probability that this 
degree of difference is a chance occurrence, but 
that there is a 92% probability that the differ- 
ence between the two groups is real and not 


due to chance. 


The optic discs were also of interest. The 
discs were (Table 6) described as showing ei- 
ther definite optic atrophy, or were said to 
show some degree of pallor. There were nine 


eases of definite optic atrophy in the control 
group (18% incidence), but there were 30 cases 


of optic atrophy in the borderline FTA-ABS 


group (29%). There was one case of optic 
neuritis in the control group, but ten cases of 


optic neuritis were found in the borderline 


_ group. Optic neuritis was thus present in 2% of 
_ the nonreactive FTA-ABS cases, as compared 
_ to 9.5% of the borderline re- 


actors. This showed a P value 
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mentosa, and familial acts OEE EREA in s; 
these three individuals. The serum VDRL test- 


was obtained in 47 out of the 50 control cases, 
and was nonreactive in all but one patient. This 


individual had a weakly reactive VDRL and 


the clinical diagnosis was ophthalmic migraine. 
Comment 


The clinical significance of a + NR or 
borderline FTA-ABS test result has received 
little study. Such a result is reported from 
some laboratories as “nonreactive” and from 
others as “please repeat.” A study pertinent 
to this report was by Cohen et al. They 
evaluated the serologic reactions in 463 con- 
secutive patients admitted to Grady Memo- 
rial Hospital in Atlanta. They found the 
FTA-ABS test reactive’ in 78 patients 
(16.8%) as compared to a reactive VDRL 


A Ok 16. 
= Other points of difference 
in the two groups are noted 


Table 1.—Serum FTA-ABS Tests in 1,807 Patients 


No. of % of No. of Repeat Tests 
Patients Total With Same Results 


1,184 à 30 


Group 


1 (NR) 





























=~ in Table 7. There were more 


2 (+ NR) 
3 (R) 
4 variable 


cases of uveitis, retinitis pig- 
mentosa-like fundi, and peri- 
vascular sheathing in the bor- 
derline group than in the 
control group ,but the numbers were so small 
that these did not fall within a probability range 
of less than .30. Other criteria—vascular head- 
aches, demyelinizing disease, siezures, blepharo- 
spasm, macular degeneration, and mental retar- 


i = _ dation—showed no difference in the two groups. 
E The fact that there were two cases of interstitial 


keratitis in the control group and three cases in 
the borderline group was noted. This is probably 
easily explained by the frequency with which 
one encounters total seronegativity in patients 
with congenital syphilitic interstitial keratitis. 

— The serum VDRL test was obtained in 99 out 
of the 105 borderline FTA-ABS reactors and 
was nonreactive in all but three patients. The 
diagnosis was interstitial keratitis, retinitis pig- 


Race 
se aT gan 


Sex 
my, 








Nonreactive 
- FTA-ABS 
50 cases, 

controls 


Borderline 


20 





| e FTA-ABS 


105 cases 49 


Table 2.—Variable Results on Repeat 


Table 3.—Sex, Race, and Age of Both Groups 





Male Female” White ‘Negro 0-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-99 





245 . 15 
23 





68 





FTA-ABS Testing* 
No. of Tests No. of Patients 
Two 51 
Reactive: R, + 8 
Nonreactive: NR, + 30 
Conflicting: R, NR 13 
Three 16 
Reactive: R, R, +,orR, +, + 3 
Wonreactive: NR, NR, +, or 
NRE 6 
Conflicting 
R, NR, + 5 
R, R, NR 1 
NR, NR, R 1 
Four 1 


Nonreactive: NR, NR, NR, + 





#Sixty-eight patients with repeat tests showed 
the same result; 68 patients with repeat tests 
had variable results. 


Age by Decades 
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ae in 35 cases (9. 5%). A cae of Genki 


or untreated syphilis was obtained in 73 of 


their 78 cases with reactive FTA-ABS tests. 


= They found 40 patients with ee 


FTA-ABS tests (8. 6% of their series). 
these, eight were found to have had S 
Their final conclusion was 


.. . the finding that 81 of 463 (17.5%) of con- 


secutive patients admitted to a large city teach- 
ing hospital had no serological and clinical or 
historical evidence of syphilis suggests that 
treponemal infection should be considered more 


-= frequently in the differential diagnosis. 


It is of interest that Cohen et alè found 


reactive FTA-ABS tests in 16.8% of their 


consecutive hospitalized patients, and this is 
nearly identical to the 17% reactive FTA- 


_ABS tests noted in this study. Furthermore, 


they noted borderline FTA-ABS tests in 


Tabie 4.—Visual Acuity 


Better 
Than 
20/40 


20/40- 20/80— - 20/200 
Nonreactive 
FTA-ABS 
50 cases, 
controls 
Better eye 
Poorer eye 


Borderline 
FTA-ABS 
105 cases 

Better eye 
Poorer eye 





Small Children 


20/80 20/200+ or Less OKN Responses 


8. 6% of their series as compared to 13. 5% 
in this series. One might question whether 
the similarity of data in the two series might 
not point to a lack of association between 
the serologic findings and the clinical neuro- 


ophthalmologic signs here reported. It is © 


well known that the hospital population 
studied by Cohen et al? has a high endemic 


syphilis rate. Indeed, studies of FTA-ABS 
tests when drawn to evaluate ophthalmolog- | 
ical patients showing eye signs of late syphilis © 
(abnormal pupils, optic atrophy, uveitis, ret- 
initis pigmentosa, and traumatic dislocation — 
of the lens) have shown that 40% to 45% of 

such patients have reactive FTA-ABS tests, — 
and there has been surprising similarity be- 


tween studies performed in Florida, Califor- 
nia, and Missouri.* The fact that the FTA- 
ABS test has become more widely used in 


the local community has led E = 


to its less restricted use in 

eye patients, and it is com- 
l monly obtained when late 

With Intact ; 
Roeper syphilis is in the differential 


patients with lupus erythe- 


on the FTA-ABS test. Eight 
cases were reported as bor- 


ed from the atypical beading 


Table 5.—Pupillary Reactions 


A R*-Like 
Pupils 


Light-Near 
Dissociation 


Nonreactive 
FTA-ABS 


50 cases, 
controls 


Borderline 
' FTA-ABS 
105 cases 


+ Argyll Robertson. 









Optic Atrophy Optic Atrophy 
Bilateral Unilateral 












~Nonreactive 
FTA-ABS 
_ 50 cases, 






PY controls 5 4 
A nay Borderline 
ath We ve ~ FTA- ABS 


A -105 cases 


Slu8gish to 
Light and Near 


Table 6.—Optic Disc Reactions 


Pallor 
Bilateral 


Marcus | 


Paretic | Anisocoria + Aniscoria Gunn 





Optic Neuritis Optic Neuritis 
Bilateral Unilateral 


Pallor 
Unilateral 









diagnosis. In a study of 150 
matosus, 23 patients showed © 


some degree of fluorescence — 


derline in that study. This 
point should be differentiat- — 
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Table 7.—Additional Comparisons 
Nonreactive 
FTA-ABS Borderline 
50 Cases FTA-ABS 
Controls 105 Cases 
Uveitis 0) 4 
Retinitis 
pigmentosa ] 6 
Retinal sheathing 
and pigmentation 1 4 
Dislocated lens O 1 
Vascular headaches 5 11 
Demyelinizing disease 2 7 
Seizures 1 3 
Hemifacial spasm- 
blepharospasm 2 2 
Interstitial keratitis 2 3 
Macular degeneration 4 5 
Mental retardation 4 9 


pattern reported in lupus patients. It appears 
strongly indicated to make a careful search 
for treponemes in patients with lupus erythe- 
matosus by fluorescent antibody smears of 
aqueous humor and cerebrospinal fluid, and 
also by inoculation of tissue fluids into ex- 
perimental animals. 

The present study has shown however, 
that patients with borderline serum FTA- 
ABS test results show a higher incidence of 
pupillary reactions that are clinically suspi- 
cious of syphilis and that there are also 
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more cases of optic atrophy and optic neuri- 
tis. This suggests that although a borderline 
FTA-ABS test may be seen in a healthy 
person, such an individual may well not 
show normal findings when subjected to 
careful neuro-ophthalmologic scrutiny. The 
laboratory report of a borderline FTA-ABS 
test is significant to the clinician and merits 
a careful history and examination for signs 
of late syphilis, as well as repeating the test. 


Iris M. Kiem, MS, MPH, did the statistical 
analysis of data. 
Dr. Seeley is a Heed fellow in Ophthalmology. 


Key Words.—Fluorescent treponemal anti- 
body absorption test (FTA-ABS); borderline or 
+ nonreactive FTA-ABS reactors; “syphilitic 
pupils”; optic atrophy; optic neuritis. 
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Mydriasis and Increased Intraocular Pressure 
e I. Pupillographic Studies 


Paul C. Rutkowski, MD, New York, and H. Stanley Thompson, MD, Iowa City 





Elevation of the intraocular pressure in humans 
causes a mydriasis. When the pressure exceeds the 
systolic ophthalmic artery pressure, an afferent 
pupillary defect develops due to the transient retinal 
ischemia. Iris sphincter function is clearly impaired 
with pressurization and can even be noted at intra- 
ocular pressures below the diastolic ophthalmic 
artery pressure. Further sphincter impairment occurs 
with higher intraocular pressures. The iris sphincter 
muscle itself, and not the neuromuscular junction, 
appears to be effected by the elevated pressure. The 
iris dilator function seems to be relatively resistant 
to the effects of increased intraocular pressure. 
These findings may be of clinical significance in 
cases of angle-closure glaucoma. 


[| NcREASED intraocular pressure influ- 
ences pupillary size. Tyner and Scheie! 
found that elevated intraocular pressure 
dilated the pilocarpinized pupil in dogs, but 
not in two human subjects. This mydriasis 
was thought to be due to an effect on the iris 
sphincter muscle. 

Jaeger et al? found pupillary dilation in 
pressurized human eyes when the intraocu- 
lar pressure exceeded the systolic ophthal- 
mic artery pressure. They demonstrated only 
an afferent pupillary pathway defect in the 
pressurized eye to explain this mydriasis. 
No sphincter impairment was noted. ° 

Charles and Hamasaki? found pupillary 
dilation in owl monkey eyes pressurized 
above the diastolic ophthalmic artery pres- 
sure. Iris sphincter impairment was demon- 
strated. Iris ischemia was thought to cause 
jhe sphincter impairment, because intra- 
arterially injected India ink poorly filled the 
iris vessels in the pressurized eye. 

This paper will examine the mydriasis 
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associated with increased intraocular pres- 
sure in humans. 


Materials and Methods 


The experiments were performed on seven 
healthy persons ranging in age from 24 to 38 
years. Ocular examination was performed be- 
fore and after each elevation of intraocular 
pressure. 

The semiautomated, suction ophthalmodyna- 
mometry unit was used to determine the dias- 
tolic and systolic ophthalmic artery pressure.*:” 
The suction cup was applied to the eye tempo- 
ral to the limbus after 2 drops of proparacaine 
0.5%, had been installed in each eye. The 
intraocular pressure was then elevated to the 
desired level for periods up to 45 seconds. All 
experimental subjects were examined at least 
twice. 

Pupillary diamaters were continuously mea- 
sured using the Lowenstein electronic pupillo- 
graph connected to an ink-writing strip-chart 
recorder. The pupillograph head was modified 
so that the nonstimulated eye was carefully 
shielded from the light source. The intensity of 


the stimulus light was approximately 5 log | 


units above the visual threshold. 

Baseline pupillographic records were per- 
formed on each subject before elevating the 
intraocular pressure. The effect of elevated 
intraocular pressure on pupillary size was then 
examined in both normal and medicated eyes. 
Pilocarpine 2% and tropicamide 1% were used 
in these experiments. One drop of the medica- 
tion was instilled into each eye and repeated 
after two minutes. Testing was performed 30 to 
45 minutes later. Typical results are shown 
below. 


Results 


The baseline pupillographic recording is 
shown in Fig 1. The effect of elevated intra- 
ocular pressure (above the systolic ophthal- 
mic artery pressure) on pupillary size is 
shown in Fig 2 to 4. The difference between 
the experiments in Fig 2 and Fig 3 is that 
the stimulating light is directed into the non- 
pressurized eye in Fig 2, but into the pressar- 
ized eye in Fig 3. 
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Pupil Diameter 
(Millimeters) 


Anisocoria 
(Millimeters) 





Time (Seconds) 


Fig 1.—Pupillographic tracing with continuous light 


- stimulation in one eye. Anisocoria remained constant 


during 40 seconds of light stimulation to one eye. 


Iris sphincter impairment, consisting of 
an increased latent period of contraction, 
decreased amplitude of contraction, and ina- 
bility to sustain contraction is demonstrated 


in Fig 4. 


The effect of elevated intraocular pressure 
(above the systolic ophthalmic artery pres- 
sure) on pupillary size in eyes treated with 
pilocarpine 1% and tropicamide 1% are 
shown in Fig 5 to 7. Figure 5 demonstrates 
the inability of pilocarpine to maintain pu- 
pillary constriction in eyes subjected to 
increased intraocular pressure. This was 
present even with minor elevations of intra- 
ocular pressure (ie, below the diastolic 


a ophthalmic artery pressure) (Fig 6). The 


slight iris dilator impairment was demon- 
strated in Fig 7. 


Comment 


With the intraocular pressure elevated 


above systolic ophthalmic artery pressure 


and a continuous light stimulus directed 
into the normal eye, a significant anisocoria 


develops (Fig 2). Similar findings were de- 


scribed in humans by Jaeger et al? and in 
dogs by Tyner and Scheie. ! 
If the continuous light stimulus is direct- 


ed into the pressurized eye, both pupils di- 
_ late and no significant anisocoria develops 


(F¥g 3). This bilateral mydriasis is presum- 


ably the result of interrupted neuronal 
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Fig 2.—Continuous light stimulation in normal eye. 
Opposite eye pressurized to 82 mm Hg (systolic ophthal- 
mic artery pressure 71 mm Hg). Anisocoria increased 
0.6 mm during pressurization for 30 seconds. 


Fig 3.—Continuous light stimulation in pressurized 
eye. Pressurization to 82 mm Hg (systolic ophthalmic 
artery pressure 71 mm Hg). Anisocoria remains con- 
stant as both pupils dilate during pressurization for 22 
seconds. 
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transmission within the eye (ie, the eye is 
temporarily blinded by the increased pres- 
sure causing an afferent pupillary defect). 
The mydriasis in the pressurized eye ap- 


pears equal to that in the normal eye. This , 


suggests that the iris dilator muscle is not 
obviously impaired during 45 seconds of 
pressurization. Jaeger et al? also demon- 
strated this afferent pupillary pathway de- 
fect in human eyes pressurized above systol- 
ic ophthalmic artery pressure. The failure of 
anisocoria to develop during mydriasis is 
easily explained. When the intraocular pres- 


sure is increased in the illuminated eye the¥. 


patient is left in darkness as the retina 
becomes ischemic. In this darkness the 
sphincter does not receive innervation so 
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i Fig 4.—Continuation of Fig 3, using enlarged scale. 
- Continuous light stimulus was alternated between pres- 
= gurized and normal eye. Iris sphincter dysfunction in 
= — pressurized eye was evident from increased latent period 
of contraction, diminished amplitude of contraction, and 
inability to sustain contraction. 


Fig 5.—Pilocarpine 2% instilled in each eye, no light 
pres stimulus. One eye pressurized to 82 mm Hg (systolic 
ophthalmic artery pressure 75 mm Hg). Mydriasis in 
pressurized eye began before systolic ophthalmic artery 
pressure was reached. It increased to 0.8 mm during 
15 seconds of pressurization. Upon release of pressuri- 
zation, mydriasis increased slightly. This was followed 
by complete recovery of iris sphincter function in 15 








seconds. 
f Pressure Started 
Full Occlusion 
a | Pressure Off 
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53 
a 
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he that its weakness does not become apparent. 
te The iris sphincter impairment in the pres- 
_, Surized eye is clearly demonstrated when 
; * the light stimulus is directed into the normal 
. eye (Fig. 4). There is an increased latent 
= period of contraction, a diminished ampli- 
~ tude of contraction, and an inability to 
: aa maintain a sustained contraction. Jaeger et 
al? did not demonstrate this iris sphincter 
- dysfunction. They attributed the mydriasis 
. ne in the pressurized eye to the afferent pupil- 
gary defect. In a discussion of Jaeger’s con- 
clusions, Loewenfeld® stated that “patients 
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Fig 6.—Pilocarpine 2% instilled in both eyes, no light is fs > 


stimulus. One eye pressurized. for 15 seconds to various 


f 
levels above normal intraocular pressure. Mydriasis in- Re 
T oe 


pressurized eye started at elevated intraocular pressures _ 





below diastolic ophthalmic artery pressure. wy 
Ye? ee 
Fig 7.—Tropicamide 1% instilled in both eyes, no 
light stimulus. One eye pressurized to 82 mm Hg (sys- 
tolic ophthalmic artery pressure 71 mm Hg). A signif- 
icant miosis (0.15 mm) occurred in pressurized eye 15 _ p 
seconds after intraocular pressure was elevated. It ree 
mained quite constant (0.15 to 2.0 mm) during 35 
seconds of pressurization. A sudden noise(s) was fol- | a 
lowed by further pupil dilation in normal eye. Complete — 
recovery of iris dilator function occurred in two seconds. ie i. 
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findings support this statement. mt a 


Pilocarpine cannot maintain iris sphincter - : 


constriction in the face of increased. pies E a 


ocular pressure (Fig 5). This observation — 
that the mydriasis associated with increased _ 
intraocular pressure breaks through pilocar- 


pine miosis is of great clinical importance. It à a 


demonstrates convincingly that the mydria- — 
sis is not due to an effect on the ciliary 
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nerves, or at the neuromuscular junction ie A 


since pilocarpine causes a continuous cholin- 


ergic depolarization at the- neuromuscular — 
junction of the iris sphincter. It is the œn- 


drachlg moe cells themselves which i lose ae 
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their ability to maintain contraction. 

The pilocarpinized pupil provided us with 
some incidental advantages. A greater de- 
gree of mydriasis occurred with elevated 
intraocular pressure presumably due to the 
smaller starting pupillary diameter in pilo- 
carpinized eyes prior to pressurization. The 


pupils also become free of hippus. This 


made it possible to make careful measure- 
ments of the mydriasis associated with vari- 
ous levels of elevated intraocular pressure. 
These measurements are plotted in Fig 6 


and suggest that almost any increase in 


intraocular pressure impairs iris sphincter 
function. This impairment occurs even at 


intraocular pressures below the diastolic 


ophthalmic artery pressure. This confirms in 
humans the findings of Charles and Hama- 
saki? in owl monkeys. 

The effect of elevated intraocular pressure 
on the iris dilator muscle is shown in Fig 7. 
A parasympatholytic agent, tropicamide, 
was instilled in each eye to paralyze the iris 
sphincter. The experiment was conducted in 
darkness. Under these conditions the effect 
of pressurization on the innervated iris dila- 
tor muscle could be carefully examined. 
With the intraocular pressure elevated 
above the systolic ophthalmic artery pres- 
sure, the pupil constricted a small but signif- 
icant amount (0.15 mm). This constriction 
remained relatively constant during 35 sec- 
onds of pressurization and was interpreted 
as iris dilator weakness. This relative spar- 
ing of the iris dilator function with pressuri- 
zation was also shown in Fig 3. In that 
experiment both the pressurized and normal 
eyes dilated together. Thus, the iris dilator 
function appears relatively resistant to ele- 
vated intraocular pressure as compared to 
the iris sphincter function. The recovery of 
the iris dilator function upon release of pres- 
surization (Fig 7) was more rapid than recov- 
ery of the iris sphincter function (Fig 5). 

These pupillographic experiments have 
demonstrated that mydriasis occurs in nor- 


-~ mal and pilocarpinized pupils with elevated 


intraocular pressure. The iris sphincter func- 
tion appears more easily impaired by high 
pressure than the iris dilator function. These 
findings may have clinical application in 
angle-closure glaucoma. The mid-dilated 
pupillary position is important in develop- 
ing pupillary block. The resulting increased 
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intraocular pressure may be sufficient to pre- 
vent effective sphincter contraction to miot- 
ics. This could explain why pilocarpine 
alone fails to break the pupillary block in 
some cases of angle-closure glaucoma. The 
relative sparing of the iris dilator function 
in the presence of elevated intraocular pres- 
sure is an important new finding. Its ability 
to dilate the pupil in spite of increased 
intraocular pressure may further contribute 
to the pupillary block mechanism. 

The treatment of angle-closure glaucoma 
must first effect a reduction in the intraocu- 
lar pressure in order for pilocarpine to con- 
strict the pupil effectively. Our findings sug- 
gest that the use of sympatholytic agent 
like Moxisylyte (Thymoxamine)* to para- 
lyze the dilator muscle may further help to 
break the pupillary block. 


This investigation was supported in part by Na- 
tional Institutes of Health program project grant 
NB-3354 (Dr. Thompson), and in part by Public 
Health Service grant HE-1366005, American Heart 
Association grant 69869, and a grant from the Susan 
Greenwall Foundation, Inc. (Dr. Rutkowski). 


Nonproprietary and Trade Names 
of Drugs 


Proparacaine—Ophthaine. 
Tropicamide—M ydriacyl. 


Key Words.—Pilocarpine; tropicamide; pu- 
pillography; hippus; neuromuscular junction: 
cholinergic depolarization; angle-closure glau- 
coma; moxisylyte. 
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Mydriasis and Increased Intraocular Pressure 


II. Iris Fluorescein Studies 
Paul C. Rutkowski, MD, New York, and H. Stanley Thompson, MD Iowa City 


There is no apparent perfusion of the iris vessels 
with fluorescein in humans when the intraocular 
pressure is elevated above the diastolic ophthalmic 
artery pressure. Further mydriasis also occurs with 
increasing intraocular pressures above the diastolic 
ophthalmic artery pressure when the duration of 
pressurization is held constant. Iris ischemia alone 
cannot explain satisfactorily the mydriasis asso- 
ciated with increased intraocular pressure. 


THe EFFECT of experimentally elevated 
intraocular pressure upon the perfusion of 
retinal and choroidal vessels was first re- 
ported in humans by Blumenthal et al.1° 
Using fluorescein angiography and the suc- 
tion cup ophthalmodynamometry apparatus, 


_ they showed that the perfusion pressure of 
_the retinal vessels is slightly higher than the 
_ choroidal vessels. 


During the last few years, fluorescein an- 


- giography has been used with increasing 


| frequency to study the normal and the dis- 


eased iris.*-? This technique has not, how- 
ever, been used in humans to determine the 


a7 perfusion pressure of the iris vessels. 







a 
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From the Department of Ophthalmology, New 
York Medical College, New York (Dr. Rutkowski), 


and the Department of Ophthalmology, University 
_ of Iowa College of Medicine, Iowa City (Dr. Thomp- 


son). 
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In order to investigate further the mecha- 
nism of iris sphincter dysfunction demon- 


strated in part 1 of this article, iris fluores- 


cein angiography was performed at different 
levels of intraocular pressure in humans. 


Materials and Methods 


These experiments were performed on three 


healthy persons ranging in age from 24 to 38 ee 


years. Ocular examinations were performed be- 
fore and after each elevation of the intraocular 
pressure. The semiautomated suction ophthal- 
modynamometry unit was used as described in 


part 1. Iris photographs were taken with a | 
photo slit lamp (Zeiss) equipped with stereo 
cameras. The light source was modified to per- 


form iris fluorescein angiograhpy. Five milli- 
liters of a 10% solution of fluorescein was 


injected into an antecubital vein by the same — 
person on each occasion. Serial photographs 


were taken every three to four seconds. Changes 


in the intraocular pressure were correlated with 
the photographs. Anterior chamber stereoscopic 

photographs were also taken at different levels 
of increased intraocular pressure. Typical re- — 
sults from one patient are shown below. The — 
systolic and diastolic ophthalmic artery pres- 
sures of this subject were 70 and 39 mm Hg re- 


spectively. 


Results 


The normal fluorescein angiogram is ied 
shown in Fig 1. Dye first appeared in the s 
peripheral iris vessels 16 seconds after i injet- ie 
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Fig 1.—lris fluorescein angiogram with normal intraocular pressure (12 mm Hg). Numbers represent 


time in seconds after fluorescein injection. 


Fig 2.—lris fluorescein angiogram with intraocular pressure elevated to 30 mm Hg (diastolic ophthal- 
mic artery pressure 39 mm Hg). Numbers represent time in seconds after fluorescein injection. 
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tion. Partial and complete filling of the iris 
vessels with dye occurred at 20 and 28 sec- 
onds, respectively. 

In Fig 2 the intraocular pressure was 
increased to a level below the diastolic 
ophthalmic artery pressure. Dye appeared in 
the iris vessels 23 seconds after injection 
with complete filling at 38 seconds. With the 
intraocular pressure elevated above the dias- 
tolic ophthalmic artery pressure (Fig 3), 
there was no perfusion of the iris vessels 
with fluorescein during 50 seconds of pres- 
surization. During this period, the pupil di- 
lated 0.5 mm. Dye appeared in the iris 
vessels three seconds after the abrupt release 
of the pressure. With the intraocular pres- 
sure elevated above the systolic ophthalmic 
artery pressure, there was also no perfusion 
of the iris vessels with fluorescein (Fig 4) 
during 50 seconds of pressurization. Dye 
appeared in the iris vessels two seconds 
after the sudden release of the pressure. The 
pupil dilated 1 mm during the 50 seconds of 
pressurization at this higher level. 

In Fig 5 the intraocular pressure was 
elevated just above the diastolic ophthalmic 
agtery pressure for 35 seconds. No dye ap- 
peared in the iris vessels. Three seconds 








after the intraocular pressure was lowered to 
the diastolic ophthalmic artery pressure (a 
total of 38 seconds after injection), dye ap- 
peared in the peripheral iris vessels. During 
the next ten seconds with the intraocular 
pressure still at this level, dye slowly filled 
the iris periphery, but the region of the 
sphincter was poorly perfused. The pressure 
was released 55 seconds after fluorescein 
injection. Ten seconds later the iris vessels 
were completely filled with dye. 

The above fluorescein angiograms are rep- 
resented graphically in Fig 6. 

Slit-lamp stereoscopic photographs of the 
anterior chamber were made to determine 
the effect on the anterior chamber depth of 
various levels of elevated intraocular pres: 
sure, There was no significant change in the 
anterior chamber depth (Fig 7) even when 
the intraocular pressure was elevated above 
the systolic ophthalmic artery pressure. 


Comment 


Using fluorescein dye as an indicator of 
iris blood flow, there was no apparent perfu- 


sion of the iris vessels when the intraoculaY , 


pressure was elevated above the diastolic 
ophthalmic artery pressure (Fig 3 and 4). 
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Fig 3.—lris fluorescein angiogram with intraocular pressure elevated to 56 mm Hg (diastolic oph- 
thalmic artery pressure 39 mm Hg). Arrow indicates time pressurization was released. Numbers repre- 
sent time in seconds after fluorescein injection. 


0 


Fig 4.— Iris fluorescein angiogram with intraocular pressure elevated to 85 mm Hg (systolic ophthal- 
mic artery pressure 70 mm Hg). Arrow indicates time pressurization was released. Numbers represent 
time in seconds after fluorescein injection. 








47 50 52 


Fig 5.— Iris fluorescein angiogram with intraocular pressure elevated to 49, 42, 39, and 31 mm Hg. 
Pressurization reduced to diastolic ophthalmic artery pressure (39 mm Hg) at 35 seconds, released at 
55 seconds. Numbers represent time in seconds after fluorescein injection. 
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With the intraocular pressure at and be- 
low the diastolic ophthalmic artery pressure, 
there was delayed appearance and slow fill- 
ing of the iris vessels with fluorescein (Fig 2 
and 5). This low perfusion pressure of iris 
vessels has not previously been demonstrat- 
ed in humans. 

From his anatomical studies of the iris 
vasculature, Purtscher!® thought that the 
perfusion pressure of the iris vessels would 
be below that of the choroidal vessels. 
Cobb,1! in his paper on vascular tuft present 
at the pupillary margin, reported that the 
perfusion pressure in these abnormal iris 
vessels was 30 to 50 mm Hg by ophthalmo- 
dynamometry. Vannas® performed iris flu- 
orescein angiography in 13 patients at vari- 
ous intervals after an angle-closure attack (1 
to 30 days). He found normal filling of iris 
vessels and irregular dye leakage immedi- 
ately after the elevated pressure had been 
controlled. Follow-up angiograms showed 
gradual disappearance of the dye leakage 
and loss of the capillary network in ischemic 
areas. Castenholz!2 examined iris perfusion 
in the rat using triphenylmethyl! dye. Iris 
perfusion was impeded with pressure eleva- 
tions of 30 to 40 mm Hg and halted over 80 
mm Hg. Similar elevations of the intraocu- 
lar pressure impeded blood flow in the rat’s 
retinal vessels. 

Pupillary diameter measurements from 
the iris fluorescein angiograms showed 
greater mydriasis with intraocular pressures 
above systolic (Fig 4) than diastolic 
ophthalmic artery pressure (Fig 3). These 
findings match closely the pupillographic 
observations described in part I (Fig 5), 
where increasing mydriasis occurred with 
increasing intraocular pressures above the 
diastolic ophthalmic artery pressure. The 
duration of pressurization was constant at 
the various increased intraocular pressures. 

Two facts became apparent from these iris 
fluorescein angiograms. The first is that 
there is no apparent perfusion of the iris 
vessels when the intraocular pressure is 
raised above the diastolic ophthalmic artery 
pressure. Thus, the perfusion pressure of the 
iris vessels is lower than that of the choro- 
idal and retinal circulation. This fact may 
account for the paradox sometimes seen 
jn angle-closure glaucoma: pupillary dysfunc- 
tion with preservation of retinal function. In 
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Fig 6.—Graphic representation of fluorescein angio- 
grams seen in Fig 1 to 5. 


Fig 7.—Slit lamp photograph of anterior chamber. 
Top, Normal intraocular pressure; bottom, intraocular 
pressure elevated above systolic ophthalmic artery pres- 
sure. Arrows indicate linear light reflex from anterior 
lens surface. 
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owl monkey experiments Charles and Ha- pears that the elevated intraocular pressure 
masaki! demonstrated only minimal iris itself exerts some other effect on the iris 
perfusion when the intraocular pressure was sphincter muscle besides interrupting its 
elevated above the diastolic ophthalmic ar- blood supply. 

tery pressure. 

The second fact is that increasing my- This investigation was supported in part by Na- 
driasis occurs in humans with increasing CEKAT A AR pt ssi, Bis 
levels of intraocular pressure above the dias- Health Service grant HE-1366005, American Heart 
tolic ophthalmic artery pressure. Since our Association grant 69869, and a grant from the Susan 


tkowski 
findings demonstrate no apparent perfusion Greenwall Foundation, Inc. (Dr. Rutko ). 
of iris vessels with fluorescein above the Key Words Tris fluorescein cana 


diastolic ophthalmic artery pressure, iris is- systolic ophthalmic artery pressure; diastolic 
chemia alone does not satisfactorily explain ophthalmic artery pressure; suction cup oph- 
the mydriasis seen above this level. - It ap- beapipap rat EAE 
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Orbital Involvement in Multiple Myeloma 


Review of the Literature and Report of Three Cases 
Harold I. Rodman, M D, and Ramon L. Font, MD., Washington, DC 


Orbital involvement is a rare manifestation of 
multiple myeloma. When it does occur, however, 
proptosis is frequently the initial clinical manifes- 
tation of the disease, which should be kept in 
mind in the differential diagnosis of proptosis. Our 
study stresses the importance of a complete clin- 
ical, radiographic, and laboratory work-up in every 
case of proptosis to rule out multiple myeloma. 
Histopathologically, the differential diagnoses 
should include solitary extramedullary plasmacy- 
toma, plasma cell pseudotumor, and in some in- 
stances, undifferentiated carcinoma, reticulum cell 
sarcoma, and amelanotic melanoma. 


Motrrete MYELOMA can involve the 
eye and the ocular adnexa in a variety of 
ways. Many reports have appeared over re- 
cent years describing the effects of this dis- 
ease on the conjunctiva,! cornea,!-? uvea,*5 
and retina. An unusual manifestation of 
multiple myeloma is the infiltration of mye- 
loma or plasma cells in the orbit, giving 
rise to proptosis and other signs of an orbital 
tumor. 

The purpose of this report is to describe 
the clinical and histologic features of three 
cases of orbital myelomatosis and to review 
the literature on the subject. 


Materials and Methods 


All three cases of orbital myelomatosis used 
in this study were obtained from the files of the 
Registry of Ophthalmic Pathology at the 
Armed Forces Institute of Pathology. Two of 
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_Armed Forces Institute of Pathology, and the Wash- 
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these cases had been followed in the Depart- 
ment of Ophthalmology at the Washington 
Hospital Center, Washington, DC. 


Report of Cases 


CASE 1 (AFIP 925402).—A 37-year-old Ne- 
gro man presented to the eye clinic in June 
1959 with the complaint of proptosis of his left 
eye of one week’s duration, asscciated with left 
frontal headache. Corrected vision was OD, 
20/20 and OS, 20/25. He was found to have a 


5-mm proptosis and limitation of abduction of - 


the left eye. One week later the proptosis had 
increased markedly, and he was admitted to the 
hospital. The left orbit was explored through a 
transconjunctival approach. A tumor was found 
to involve the lateral rectus muscle so that they 
could not be separated. The mass, together 
with the lateral rectus muscle, was excised. 
Microscopically, the mass was composed of 
sheets of poorly differentiated plasma cells 
(plasmoblasts) infiltrating between the striated 
muscle fibers of the rectus muscle (Fig 1). 
Most of the cells showed slightly eccentric 
round to oval nuclei, prominent nucleoli, and 
ill-defined cytoplasm. Occasional intranuclear 
inclusions were present (Fig 2). 

Further work-up revealed a plasmacytosis of 
the bone marrow with many anaplastic plasma 
cells. Bence Jones protein was present in the 
urine. The total serum protein was 9.1 gm/100 
ml with an albumin-globulin (A/G) ratio of 
2.8/6.3. Radiologic studies revealed multiple 
afeas of radiolucency in the pelvic bones and 
spinous processes of thoracic vertebrae T-11 
and 12. On the basis of these findings, together 
with study of the orbital biopsy material, a 
diagnosis of multiple myeloma was made. 

The patient was treated with irradiation to 
the orbit, urethan (ethyl carbamate), steroids, 
and blood transfusions, but he died in October 
1959, just four months after the onset of symp- 
toms. Autopsy revealed massive myelomatous 


infiltration of the bone marrow and pancreas 
(Fig 3) with isolated nodules in the kidney and- 


stomach. | 
CASE 2 (AFIP 1280111).—A 58-year-old Ne- 
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gro woman was examined at the eye clinic in 
March 1967. She had had painful swelling of 
the right eye for four months. Corrected vision 
was 20/20 in each eye. She was found to have 5 
mm of proptosis of the right eye. The right 
fundus showed venous tortuosity and blurring 
of the disc margin, superiorly. 

Roentgenographic study of the orbit revealed 
thickening of the superior margin of the orbital 
rim and mottled appearance of the bone. A 
survey of the entire skeleton was otherwise 
nonrevealing. An orbitogram of the right side 
showed expansion of the muscle cone, attribut- 
ed to a mass within the cone. An orbital phle- 
bogram demonstrated the venous structures of 
the left side to be normal; the intraorbital veins 
on the right side were not visualized. The 
contrast media flowed directly into the angular 
vein. The radiographic findings were interpret- 
ed as being consistent with those of an obstruc- 
tive lesion within the right orbit. Ultrasonogfa- 
phy was suggestive of a mass in the lateral 
aspect of the right orbit. 

Further laboratory tests revealed a hyperpro- 
teinemia of 9.8 gm/100 ml, with an A/G ratio 
of 4.4/5.4. A sterna puncture showed a plasma- 
cytosis of 40% with many immature, atypical, 
and multinucleated plasma cells. On the basis 


-~ of these findings a diagnosis of multiple mye- 


_ Joma was made. 
Pre Radiotherapy was administered to the right 


orbit. The patient received 3,000 roentgens over 
a period of ten days. This had no apparent 
effect on the proptosis. In July 1967, a Kron- 
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Fig 1.—Sheets of poorly differ- 
entiated plasma cells infiltrate be- 
tween striated muscle fibers of 
lateral rectus muscle (case 1) 
(AFIP neg 70-5093, hematoxylin- 
eosin, X 225). 
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Fig 2.—Higher magnification of Fig 1 reveals th 
poorly differentiated plasma cells (plasmablasts) re- 
semble immature reticulum cells. Intranuclear inclu- 
sions (‘‘Dutcher bodies”) and plasmacytoid cells re 
present (case 1) (AFIP neg 70-5094, hematoxylin- 
eosin, X 350). | 
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Fig 3.—Diffuse infiltration of 
plasma cells between pancreatic 
acini and around island of Lan- 
gerhan (case 1) (AFIP neg 70- 
5095, hematoxylin-eosin, X 180). 
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lein procedure was done to decompress the 
orbit and to obtain a biopsy specimen. Surgical 
exploration revealed that the entire muscle 
cone was involved by a grayish-white tumor. A 
second tumor lay behind the muscle cone. It 
was not possible to remove the entire mass; 
biopsy specimens were taken (Fig 4). 

Following this procedure the patient re- 
ceived chemotherapy with melphalan, predni- 
sone, and testosterone, and an additional 5,400 
R were administered to the orbit. In spite of this 
treatment, the proptosis increased. Later, a 
radiation cataract developed. During the course 
of her illness, the patient was given numerous 
blood transfusions because of anemia. 

She was last hospitalized in June 1968, be- 
cause of severe back pain and weakness in the 
lower extremities. A decompression laminecto- 
my was done at the level of the fourth lumbar 
vertebra. Pathologic examination of the speci- 
men showed plasma cell myeloma. Her postop- 
erative course was downhill. She developed 
pneumonitis and Escherichia coli septicemia 
and died in August 1968. 

Autopsy findings revealed myelomatous in- 
volvement of the vertebrae, pelvis, femurs, liv- 
er, spleen, kidney, and epidural space, as well 
as the right orbit. 

CasE 3 (AFIP 988745).—An 89-year-old 
white man presented with exophthalmus and 
limitation of ocular motility of his right eye. 
Surgical exploration revealed a tumor that dif- 
fufely involved the orbit. A biopsy specimen, 
which was taken adjacent to the lateral rectus 
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Fig 4.—Orbital mass is composed entirely of sheets 
of plasma cells in different stages of differentiation. 
Occasional binucleated plasma cells are present (case 
2) (AFIP neg 70-9674, hematoxylin-eosin, x 615). 





muscle, showed a diffuse infiltration of poorly 
differentiated plasma cells (Fig 5). Subsequertt 
investigation revealed an osteolytic lesion of a 
rib compatible with the diagnosis of multiple 
myeloma. Treatment with 2,000 R to the right 
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orbit over a 13-day period led to “remarkable 
regression” of the tumor. Results of laboratory 
tests are not available. The patient died ap- 
proximately three years later but, unfortunate- 
ly, no autopsy was performed. 


p= 


Comment 


In an attempt to determine the frequency 
of orbital involvement in multiple myeloma, 
several large series of orbital tumors were 
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reviewed.™-10 Table 1 lists four such series in 
which specific reference was made to orbital 
plasmacytomas. Out of a total of almost 
2,000 orbital tumors, only five were believed 
to be plasmacytomas, and one of these, 
which we had an opportunity to study, is 
considered a plasma cell pseudotumor. 

It cannot be inferred that all five tumors 
developed in patients who had multiple 
myeloma, since cases of solitary extramedul- 
lary plasmacytoma arising in the orbit have 
been reported from time to time. Approxi- 
mately 80% of these solitary tumors develop 
in the walls of the upper respiratory tract or 
in the oral cavity. Involvement of the gas- 
trointestinal tract or lymph nodes follows in 
frequency. Although the exact clinical 
course cannot be predicted in an individual 
case, the average survival time in patients 
with solitary plasmacytoma is much greater 
that that in patients with multiple mye- 
loma, who rarely survive more than two or 
three years after the diagnosis has been 
established. Dolin and Dewar,!! who re- 
viewed the literature, found that 12 out of 
21 patients with solitary extramedullary 
plasmacytoma were alive and free of symp- 
toms five to ten years after treatment, 4 
patients were living with symptoms, and 
only 5 patients had died of generalized plas- 
macytoma (multiple myeloma). Examina- 
tion of urine for Bence Jones proteins, de- 
termination of total serum proteins and the 
A/G ratio, search for cryoglobulins, studies 
of bone marrow, and roent- 
genograms of the skeleton 
are indicated periodically 
during the follow-up of pa- 
tients with solitary extra- 
medullary plasmacytoma. 

It is likely, too, that some 
cases reported as solitary 
plasmacytoma of the orbit 
are, in actuality, plasma cell 


Us Teg 


Fig 5.—Top, Moderately to 
poorly differentiated plasma cells 
are separated by thin fibrous sep- 
ta (case 3) (AFIP neg 71-1227, 
hematoxylin-eosin, x305). Bot- 
tom, Nests of tumor cells are sur- 
rounded by reticulum fibers, giv- 
ing an alveolar pattern (case » 
(AFIP neg 71-1226, reticulum, 
x 210). 
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ween: 
pseudotumors; ie, a reactive proliferation of which was studied by electron microscopy, 
plasma cells, inflammatory and not neoplastic showed combined features of plasma cell 
in nature. These pseudotumors are character- myeloma and reticulum cell sarcoma.'* 
ized histologically by an admixture of other Pasmantier and Azar! reviewed the sites ™ 
types of inflammatory cells, such as lympho- of extraskeletal spread in 57 autopsied cases 
cytes and histiocytes, by the presence of oc- of multiple myeloma and found that the 
casional lymphoid follicles with prominent most frequent sites of extraskeletal spread 
germinal centers, and by swollen endothelial were the spleen, liver, lymph nodes, and 
cells lining the vessel walls. kidneys. In this relatively large series of 
Multiple myeloma composed of immature cases, the orbit was not even mentioned as a 
plasma cells has been confused histologically site of extraskeletal spread. 
with undifferentiated carcinoma, reticulum Including our three cases, Table 2 lists the 
cell sarcoma, and amelanotic melanoma.!2 cases of orbital involvement by multiple 
Electron microscopic studies may be quite myeloma found in the literature of the 
helpful in establishing the correct diagnosis world. In each of these cases, several system- 
in some of these cases.!3 A hybrid tumor, ic manifestations of multiple myeloma were 
present; ie, hyperproteinemia with elevation . 
of gamma globulin, Bence Jones proteinu- 4 
Table 1.—Comparative Frequency of ria, abnormal immunoelectrophoretic analy- 
Plasmacytomas Among Four Series of . : í 
Orbital Tumors sis, plasmacytosis of bone marrow, osteolytic 
Author Plasmacytomas* Orbital Tu mors bony lesions, and positive autopsy findings. 
Pfeiffer 1 200 Not all of these features were present in 
Forrest? lt 222 every case, but sufficient evidence was pres- 
=i i ik ent in each case to justify the diagnosis of 
ee = 1975 multiple myeloma. 
In 1953, Clarke!® collected 13 cases from 
* These tumors apparently were considered to the literature and added one of his own. 
be solitary orbital plasmacytomas, since no sys- É 
temic manifestations of multiple myeloma were Since then, 13 isolated cases have been re- 
ia ey of the slides, which were on file in the ported.!72° We have included in Table 2 
Registry of Ophthalmic Pathology (Accession three cases that are described in the present 
eee PENS this case asa plasma study, making a total of 30 cases. 
aS oS th ann tag A T ie pee? at Rr Ecc Ae Sr EE Pen Oke ee A nal te. So 
Table 2.—Cases of Multiple Myeloma with Orbital Involvement 
Proptosis as 
Author No. of Cases/Age/Sex = Orbit Involved Initial Symptom ~ 
Clarke, 1953'6 14/30-80/M, 8 Right, 6 Yes, 12 i 
F,6 Left, 8 No, 2 
Curioni and Spallino, 19547 1/45/F Left No 
Handousa, 195518 1/50/F Right Yes 
Riehm, 195619 1/67/F Right No 
Rose and Taylor, 195720 1/56/F Left Yes 
Bettaglio and Zacchetti, 19572! 1/45/M Right No 2 
Lorenzen, 195822 1/69/F Right Yes 
Bronner and Gerhard, 196123 Parecis A Yes 
Ziegler, 196324 1/66/F Left Yes 
Warembourg et al, 196445 1/48/M Right Yes 
Jaeger and Clement, 196726 1... M Left No 
Lee et al, 196827 1/68/F Left Yes 
Bamrah etal, 196928 1/45/M Right No 
Rosenbaum et al, 197029 1/55/M Right Yes ‘ 
(case 1) 
Rodman and Font, 1971 3/37/M Left Yes bd 
(present study) 58/F Right Yes 
e 89/M Right Yes + 


Total 30 
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The age of the patients ranged from 30 to 
89 years, with a median age of 56.5. There 
was no predilection for sex or for either 


i orbit. 


An important finding from the viewpoint 
of the ophthalmologist is that in 23 of the 
30 cases proptosis was the initial manifesta- 
tion of the disease. 


An additional case of multiple myeloma with 
orbital involvement was contributed recently to 
the Registry of Ophthalmic Pathology from the 
Department of Pathology, Sibley Memorial 
Hospital, Washington, DC (AFIP Accession 
No. 1391542). A 60-year-old Negro woman 
presented with proptosis of the right eye of one 
month’s duration, associated with diplopia and 
pain. She had recently had a fracture of the 
left humerus. An x-ray film showed multiple 
lytic lesions of bone throughout her body. A 
needle aspiration of the left humerus revealed 
sheets of plasma cells and plasmablasts. A diag- 
nosis of multiple myeloma was made, and the 
patient received cobalt therapy and regimens of 
melphalan (Alkeran). On discharge, the orbital 
mass had shrunken with disappearance of the 
diplopia. 


This investigation was supported in part by Pub- 
lic Health Service training grant 5 TO1 EY-00032 
from the National Eye Institute. 

Melvin Alper, MD, was largely responsible for the 
clinical work-up of case 2. 


Key Words.—Proptosis; multiple myeloma; 
plasmacytoma; orbit. 


Nonproprietary and Trade 
Names of Drug 


Melphalan—Alkeran. 
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Clinicopathologic Case Reports 


En Aa a a ee ee, E OS ee Re 


Edited by William H. Spencer, MD 
University of California, 
San Francisco Medical Center 
San Francisco 94122 


Intralenticular Hemorrhage 


Following Iridectomy 


Robert M. Feibel, MD; John F. Bigger, MD; and Morton E. Smith, MD, St. Louis 


This case of intralenticular hemorrhage follow- 
ing iridectomy for angle-closure glaucoma brings 
to five the number of case reports of this complica- 
tion of glaucoma surgery. The blood was present 
in the anterior cortical layers of the lens in the 
region of the surgical coloboma. Over a two-month 
period of observation there was little change in the 
appearance of the hemorrhage. After extraction of 
the lens, red blood cells were demonstrated histo- 
logically in the lens cortex. It is postulated that 
the mechanism of this finding is a wound in the 
lens capsule from surgical injury. 


HemorruacE into the crystalline lens 
is exceedingly rare but has been reported as 
a complication of glaucoma surgery! and 
following ocular trauma.*® This paper pre- 
sents the fifth case of intralenticular hemor- 
rhage after glaucoma surgery and is the first 
to offer histopathologic confirmation. 


Report of a Case 


A 70-year-old woman presented to the eye 
clinic because of painless decrease in vision in 
both eyes. She stated that for the previous year 
she had been treated for glaucoma with pilocar- 
pine and acetazolamide. On initial examination, 
the best refracted visual acuity was 20/50 OU. 
The applanation pressures were 40 mm OD and 


Submitted for publication June 8, 1971. 
From the Department of Ophthalmology, Wash- 
ington University School of Medicine, St. Louis. 
Read before the Central Section of the Associa- 
tion for Research in Vision and Ophthalmology, 
Madison, Wis, April 2, 1971. 
e Reprint requests to Department of Ophthalmology, 
Washington University School of Medicine, 660 S 
Euclid, St. Louis 63110 (Dr. Bigger). 


52 mm OS. Gonioscopy revealed slit to closed 
angles with moderate iris bombé in all mirrors. 
There was extensive cupping and atrophy of 
both optic nerve heads with cup/disc ratios of 
0.8, and the visual fields were constricted to ten 
degrees centrally. There was moderate nuclear 
sclerosis in both lenses. 

The patient was hospitalized and treated 
with pilocarpine, acetazolamide, and glycerin. 
On the day following admission a sector iridec- 
tomy was performed in the left eye. The opera- 
tive procedure consisted of a small fornix-based 
flap at 12 o’clock, a limbal groove, and a pre- 
placed suture. The anterior chamber was en- 
tered with a scalpel blade (No. 15 Bard-Par- 
ker). The iris prolapsed spontaneously, and a 
sector iridectomy was easily performed. The 
iris pillars were reposited with massage and the 
suture tied. There was a small amount of blood 
in the anterior chamber at the close of the 
procedure. 

On the first postoperative day there was a 
moderate hyphema inferiorly, and a clot was 
present on the anterior lens capsule. Subse- 
quently, it was possible to determine that the 
blood seen superiorly on the lens was actually 
Beneath the capsule. In spite of maximal medi- 
cal therapy postoperatively, the pressure in the 
left eye rose to the 40 to 60 mm Hg range. 
Further surgery was recommended but refused 
by the patient. An uncomplicated sector iridec- 
tomy was performed in the right eye with 
normalization of the pressure. 

Following discharge, the intraocular pressure 
in the left eye remained elevated to 60 mm Hg 
in spite of pilocarpine, epinephrine, and aceta- 
zolamide, and the vision fell to light perception. 
Two months after the initial operation, because 
of increasing pain, the patient consented to 
further surgery in the left eye. At that time, 
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Fig 1.—Intact lens showing well defined focus of 
intralenticular hemorrhage centrally. 


the blood was clearly seen in the anterior 
cortical layers of the lens in the region of the 
surgical coloboma; it appeared more diffuse and 
slightly darker red in color than when initially 
observed. Gonioscopy revealed the iridectomy 
to be patent, and no tear in the superior lens 
capsule could be seen. There was a synechia of 
the nasal iris pillar to the lens. The lens 
showed moderate nuclear sclerosis, but no fur- 
ther localized cataractous change was seen su- 
periorly. 

An intracapsular cataract extraction was per- 
formed with application of cautery to the lips 
of the limbal groove. The lens was extracted 
with a cryophake which was applied away from 
the area of the hemorrhage. The postoperative 
course was complicated by hypotony, chorgidal 
detachments, and a prolonged flat chamber 
which reformed spontaneously after three weeks. 
At this writing, five months after the second 
operation, the left eye is quiet and the pressure 
is normal without therapy. However, no filtering 
bleb is present. 


5 Pathological Findings 


Figure 1 shows the lens immediately after 
extraction. Grossly, the lens showed moder- 
ate nuclear sclerosis. The blood was visible 
on the anterior face in a stellate fashion. No 
tear in the capsule was noted on gross exam- 
ination. Microscopically, red blood cells were 
demonstrated beneath the capsule and be- 
etween the cortical lamellae of lens fibers 
(Fig 2). Because of technical difficulties in 
fixation and sectioning of the specimen, it 


Fig 2.—Erythrocytes (E) within cortex (Co) beneath 
lens capsule (Ca) (WU negative 71-3391). 


could not be determined if a capsular tear 
was present. 


Comment 


Three cases of intralental hemorrhage 
have been reported following direct ocular 
trauma.‘ In two of these eves there were 
perforating corneal lacerations,®:* and in all 
three there were posterior synechiae present. 
Several of the authors®.* postulated that a 
vessel from the iris had bled through the 
synechia into the lens. 

The first case report following glaucoma 
surgery was the brief report by Heymann! of 
an eye which developed an intralental hem- 
orrhage after an Elliot trephination for 
chronic simple glaucoma. He was the first to 
conclude that the blood entered via a small 
rent in the lens capsule. The only report in 
English of this surgical complication was 
two cases following surgery for angle-closure 
glaucoma described by Stevens and Chatter- 
jee.2 Their second case showed a localized 
cataract near the site of the iridectomy. Dur- 
ing their follow-up period of almost one year, 
they noted no change in the appearance of 
the hemorrhages. In 1961, Uher® published a 
case following sclerectomy and iridectomy in 
an eye with an angle-closure glaucoma which 
had previously undergone an iridencleisis. 

In the present case we demonstrate histo- 
logically that red blood cells, and not just 
blood pigments, are present inside the lens 
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capsule. This leads us to postulate that a 
tear in the lens capsule from surgical injury 
is necessary for the occurrence of intralental 
blood. This is also consistent with the fact 
that, in all the cases reported, the hemor- 
rhage occurred superiorly adjacent to the 
site of the surgical incision. 

Hobbs and Smith’ reported four eyes 
which underwent corneoscleral trephination 
for angle-closure glaucoma. In these cases 
gonioscopic examination showed a tear in 
the lens capsule near the fistula with a 
strand of the capsule extending upward to 
the lip of the trephine opening. In three of 
these cases, a cataract developed superiorly 
near the site of the capsule rupture. These 
authors suggested that when the eye was 
opened, the lens dislocated forward and up 
toward the incision due to the pressure dif- 


ferential in the vitreous and thus could be 
more easily damaged. 

These examples of localized cataract and 
intralenticular hemorrhage emphasize the 
extreme care necessary in opening any eye to 
perform intraocular surgery, especially in the 
shallow anterior chamber of angle-closure 
glaucoma. It is also desirable to reduce the 
pressure as much as possible preoperatively 
and to decompress the globe slowly so that a 
large pressure differential does not develop 
as the aqueous humor escapes. This will 
lessen the chance of the lens-iris diaphragm 
slipping forward toward the surgeon’s instru- 
ment. 


This investigation was supported in part by Public 
Health Service grant EY-00016 and special fellow- 
ship EY-47416 from the National Eye Institute. 
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ERRATOM 


In the article entitled “Experimental Pseudomonas Keratitis: Treatment With 
and Evaluation of Carbenicillin and Gentamicin in Combination” by George Bohi- 
gian, MD; Masao Okumoto, MA; and Mario Valenton, MD, which appeared in the 
October issue of (Arch Ophthal 86:432-437, 1971) the following error appeared: On 
page 432, line 18 under “Strain of Pseudomonas”, 10° should have been 10°. 
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Bilateral Metastatic Choroidal Melanoma, 
» Nevi, and Cavernous Degeneration 


4 


Involvement of the Optic Nervehead 


Daniel M. Albert, MD; Douglas E. Gaasterland, MD; John B. H. Caldwell, MD; 
Rufus O. Howard, MD, New Haven, Conn; and Lorenz E. Zimmerman, MD, Washington, DC 


A 26-year-old white man developed multiple, bi- 
lateral, choroidal metastases 11 months after the 
removal of a cutaneous malignant melanoma. Six 
weeks later he died. Histopathologic examination 
of the eyes confirmed the presence of choroidal 
metastases and revealed a nevus-like configuration 
at the base of the metastatic lesions. The nerve 
heads showed cavernous changes identical to 
those described in early Schnabel’s cavernous de- 
generation, yet there was neither clinical nor histo- 
pathological evidence that the eyes were glauco- 
matous. 


Tue ORIGIN of ocular malignant melano- 
mas has been a subject of long-standing 
debate. The theory that uveal melanomas 
arise from preexisting nevi is supported by 
the frequent finding of a zone of relatively 
flat, more mature cells at the base of these 
neoplasms.! In the case presented here, ne- 
vus-like cells were found at the base of 
several metastatic choroidal melanomas that 
had originated from a primary cutaneous 
lesion. The case is of further interest be- 
cause examination of the optic nerves which 
clinically had exhibited large “‘physiobogic 
cups,” revealed early bilateral cavernous de- 
generation very similar to that described by 
Schnabel?.? in 1892 and 1905 in the absence 
of either clinical or histopathological evi- 
dence that the eyes were glaucomatous. 


Report of a Case 


A 26-year-old white graduate student had a 
cutaneous malignant melanoma removed from 


Submitted for publication Aug 10, 1971. 

From the Department of Ophthalmology and Visu- 
al Science, Yale University School of Medicine, New 
Haven, Conn (Drs. Albert, Gaasterland, Caldwell, 
and Howard), and the Armed Forces Institute of 

, Pathology, Washington, DC (Dr. Zimmerman). 

Reprint requests to Department of Ophthalmology 
and Visual Science, Yale University School of Med- 
icine, New Haven, Conn 06510 (Dr. Albert). 


the left supraclavicular area in September 1968. 
Histopathologically, the lesions appeared to 
have been completely excised (Fig 1). A wide 
local skin excision and complete left axillary 
dissection were done ten days later. One cervi- 
cal lymph node contained tumor. 

In February 1969, the patient sustained fa- 
cial lacerations and a blowout fracture of the 
left orbital floor in an automobile accident. 
Ocular examination before surgical repair re- 
vealed uncorrected vision of 20/20 OU, and 
intraocular pressures by applanation tonometry 
of 16 mm Hg in the right eye and 15 mm Hg in 
the left eye. The patient’s central visual fields 
plotted with a 2-mm white object at 1 meter 
were normal. The optic discs had wide, central, 
physiologic cupping. 

A local recurrence of the cutaneous lesion 
was excised from the left supraclavicular area 
in June 1969. A chest x-ray film at that time 
showed a left hilar mass. During the following 
month, numerous nodules appeared in the skin 
and scalp. Biopsy of several of these revealed 
melanoma. Systemic chemotherapy was begun. 
(Therapy is summarized in Table 1.) 

On Aug 3, 1969, the patient noted decreased 
visual acuity in his left eye. Examination 
showed that he was emmetropic with vision of 
20/15 in the right eye and 20/25 in the left 
eye. Near vision without correction was 20/20 
but subjectively was “less clear” in the left eye. 
A scar was noted in the left brow and another 
along the left lower orbital rim. Extraocular 
muscle function was normal, and there was no 
diplopia. Slit-lamp examination was nonreveal- 
ing. Intraocular pressure was 15 mm Hg in the 
right eye and 17 mm Hg in the left eye by 
applanation tonometry. No visual field defects 
were detected on tangent screen examination, 
but the Amsler grid test revealed distortion in 
the left field inferiorly. The appearance of the 
discs was unchanged. In the right eye there was 
a large, yellow choroidal lesion nasal to the disc 
(Fig 2) and three smaller, similar lesions scat- 
tered in the periphery of the macular region 
(Fig 3). In the left eye there was a three 
disc-diameter sized, yellow choroidal lesion 
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above the fovea (Fig 4) with subretinal fluid 
extending from it to the fovea, and three simi- 
lar, but smaller lesions scattered at the posteri- 
or pole. 

Shortly after his second course of antime- 
tabolite therapy, the patient developed spiking 
fever, chills, and severe headaches. He was 
hospitalized and an extensive work-up, search- 
ing for an infectious cause, was negative. A 
lumbar puncture on Aug 25, 1969, revealed an 
opening pressure of 124 mm of cerebrospinal 
fluid (CSF). Results of microscopic, microbio- 
logic, cytologic, serologic, and chemical exami- 
nations of the fluid were normal. Radiographs 
showed evidence of metastasis in the bony 
calvarium, an increase in the size of the left 
hilar mass observed two months earlier, and an 
infiltrate in the right lung. Radioisotopic scans 
demonstrated evidence of metastasis to the liv- 
er and left frontal lobe. 

On Aug 27, 1969, ocular examination showed 
the vision in the right eye without correction to 
be 20/15 and in the left eye without correction 
to be 20/200. With a pin hole, vision in the left 
eye improved to 20/80. Sludging of blood was 
noted in conjunctival capillaries. Tactile ten- 
sions were normal. The mass nasal to the right 
disc and the one above the left fovea had 
increased in size. The other choroidal lesions 
were unchanged. 

By Sept 6, 1969, the patient had developed 
confusion, vertigo, back pain, and shortness of 
breath; he continued to have spiking fever. A 
lumbar puncture on Sept 8, 1969, showed an 
opening pressure of 120 mm of CSF, and the 
examination of the fluid was again normal. 
Chest x-ray films indicated right pleural effu- 
sion, but thoracentesis twice did not yield fluid. 
Radiation of the whole head was undertaken 
because of the patient’s increased mental confu- 
sion, but no improvement followed. Chemother- 
apy with dactinomycin was started. 

On Sept 15, 1969, the patient became increas- 
ingly obtunded and had intermittent episodes 
of severe shortness of breath with tachypnea. 
An electrocardiogram showed right axis devia- 
tion and later transition, but no strain. The 
intermittent tachypnea continued and hypox- 
emia was documented (arterial pH 7.45; arteri- 
al carbon dioxide pressure, 26 mm Hg; oxygen 
pressure, 60 mm Hg, hemoglobin saturation 
90.5%). On Sept 18, 1969, the blood pressure, 
which had previously been stable at about 
110/80 mm Hg, dropped to 90/70 mm Hg, and 
the margins of the disc appeared blurred in 
both eyes. On the next day the blood pressure 
was 84/50 mm Hg, and mild retinal venous 
eagorgement was observed. On Sept 20, 1969, 
the systolic blood pressure was 90 mm Hg, but 
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Fig 1.—Cutaneous malignant melanoma removed 


from left 
x140). 


supraclavicular area (hematoxylin-eosin, 


the diastolic pressure could not be obtained. 
The patient became progressively less respon- 
sive, developed respiratory distress, and died. 
Both eyes were obtained for pathologic exami- 
nation approximately four hours later and fixed 
in 4% formaldehyde solution. 


Ocular Abnormalities 


Gross Examination.—The right globe 
showed the following positive findings: two 
flat, ° discoid, gray masses, each 6 mm in 
diameter and 1.5 mm thick, were present in 
the choroid. One lesion was temporal to the 
fovea and the other was nasal to the disc. 
The disc appeared to be deeply cupped with 
elevated margins. 

*The left globe showed the following posi- 
tive findings: a single, circular, gray mass, 7 
mm in diameter and 1 mm thick, was pres- 
ent in the choroid above the foveal region. 
The disc also appeared to be deeply cupped 
with elevated margins. 

Microscopic Examination.—Right Eye— 
On both the nasal and the temporal sides 
the anterior chamber angle appeared deeper 
than normal suggesting a traumatic reces- 
sion (Fig 5), but the anterior segment was 
otherwise unremarkable. Two predominant- 
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Fig 2.—Right eye, showing appearance of optic 


nerve and one of the choroidal metastases in the 


right eye on Aug 3, 1969. 


ly nonpigmented tumors were present in the 
choroid on either side of the optic nerve- 
head. They were made up of spindle and 
epithelioid cells, and at the base of the 
tumors there was an accumulation of rather 
densely packed, more heavily pigmented me- 
lanocytes (Fig 6 and 7). Many of these 
appeared to be indistinguishable from nevus 
cells observed so frequently at the base of 
primary choroidal melanomas.! There were 
scattered areas of hemorrhage and necrosis 
in both tumors. A shallow, serous retinal 
detachment was present between the disc 
and the nasal mass and also peripheral to 
the temporal mass. The rod and cone layers 
were degenerated over the tumors. Boéh tu- 
mors elevated the retina, but did not invade 
it. The retinal pigment epithelium was ab- 
sent in focal areas over the masses while in 
adjacent areas it was hyperplastic. Bruch’s 
membrane was irregular with numerous dru- 
sen over the tumors. There was no scleral 
extension of the tumors. The choroid was 
slightly engorged. The optic nervehead was 
cupped and the lamina cribrosa was bowed 
posteriorly. The nerve anterior to the lami- 
na cribrosa had an extensive collection of 
spaces which were devoid of cells and ap- 
peared empty in hematoxylin-eosin stained 
sections (Fig 8). They were present on both 
Sides of the nervehead, but were more prom- 
inent nasally. The spaces extended from the 
surface of the disc to the anterior parts of 
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Fig 3.—A choroidal metastasis temporal to right 
macula. 


Fig 4.—Left eye, Aug 3, 1969, showing metastasis 
superior to macula. 





the lamina cribrosa and contained material 
which stained postively with Alcian blue 
and with the colloidal iron stain for acid 
mucopolysaccharide (Fig 9). This material 
was removed from sections by pretreatment 
with hyaluronidase. Posterior to the lamina 
cribrosa, the optic nerve was unremarkable. 
Left Eye—rThe left eye resembled the 
right in most respects. A single tumor was 
present in the choroid superior to the macu- 
la. Deepening of the anterior chamber angle 
was observed on both sides. In this eye the 
retina was detached in the temporal equa- 
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Summary of Tumor Therapy 





9/25/68 Local excision, left supraclavicular 
lesion 

10/5/68 Wide local skin excision, complete 
left axillary dissection, and 
modified left radical neck dissection 

6/17/69 Excision of local skin recurrence 

7/15/69 BCNU* 335 mg 

7/16/69 Vincristine 4.5 mg 

8/12/69 BCNU 300 mg 

8/13/69 Vincristine 2 mg 


9/8/69 Prednisone 20 mg three times daily, 
started 

9/9/69 Whole brain radiation 25 rads/day, 
started 

9/15/69 Dactinomycin 850 mg/day, started 

9/18/69 Radiation therapy terminated 

9/20/69 Patient died 


* BCNU indicates 1-3-Bis-(2-chlorethyl)-1-nitro- 
surea. 


torial region remote from the tumor, and 
there was a small collection of fluid under 
the foveal region. The cupping of the optic 
nervehead was broader, and the lamina cri- 
brosa was again bowed posteriorly (Fig 10). 
There was a smaller collection of empty 
spaces in the nerve anterior to the lamina 
cribrosa in this eye, located primarily on the 
nasal side. The spaces contained a material 
which stained with Alcian blue and with the 
colloidal iron stain, and which was removed 
from the sections by pretreatment with hy- 
alygronidase. The remainder of the optic 
nerve was normal. 
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Fig 5.—Chamber angle from 
temporal area of right eye. Note 
marked recession of angle. Other 
areas of angle in right eye and 
angle in left eye appeared similarly 
recessed (hematoxylin-eosin, x50). 
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Fig 6.—Top, Peripheral portion of tumor temporal 
to isc in right eye (hematoxylin-eosin, x50). Bottom, 
Nevoid configuration of cells at base of tumor shown 
under higher power (hematoxylin-eosin, X310). 


Ocular Pathologic Diagnoses 


1. Bilateral metastatic melanoma of the 
choroid. 
2. Bilateral secondary retinal detachment. 


3. Bilateral Schnabel’s cavernous degen- « 


eration of the optic nervehead. 
4. Bilateral recession of chamber angle. 
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Other Autopsy Findings 


Extensive metastases were present in al- 
most every organ, including the heart, lungs, 
liver, pancreas, spleen, pituitary, and brain. 
These were, for the most part, composed of 
spindle-shaped cells similar in histopatho- 
logic appearance to those described in the 
eye. The lungs were extensively infiltrated 
with tumor, and there were emboli in many 
of the small pulmonary arteries. 


Comment 


It has been appreciated in recent years 
that tumors metastatic to the eye and orbit 
are by no means rare.*-7 The most common 
sources of metastatic ocular tumors are car- 
cinomas of the breast and lung. Font® and 
coworkers found in the literature 17 cases of 
ocular metastasis from cutaneous melano- 
mas and added ten additional cases. A tabu- 
lation of 19 of these cases in which sufficient 
data was given revealed that the average age 
of the patient at the time of ocular metasta- 
sis was 40 years, the average interval be- 
tween discovery of the primary tumor and 
diagnosis of the ocular metastasis was 16 
months, and there was an average survival 
of five months following diagnosis of the 
ocular metastasis. These cases of metastatic 
melanoma to the choroid previously report- 
ed are similar to the present case in having 
multiple foci of involvement. 

In the present case we were impressed by 
two striking differences from the micregscop- 
ic characteristics described by Font’ and 
coworkers. First, small slender cells with 
delicate, elongated nuclei, indistinguishable 
from nevus cells, were present at the base of 
the choroidal tumors. These nevoid cells 
closely resembled those noted at the base of 


‘the majority of primary uveal melanomas 


reviewed by Yanoff and Zimmerman! in 
their study of the histogenesis of primary 
malignant melanomas of the eye. The sec- 
ond difference is that the metastatic choroi- 
dal tumors were composed predominantly 
of spindle cells. In most of the cases de- 
scribed by Font et al’:8 the cell type was 
epithelioid. 

The possibility that these tumors arose 
from preexisting choroidal nevi must be con- 
sidered. Several authors have observed that 
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malignant melanomas of the uvea are not 
infrequently accompanied by multiple uveal 
nevi.!9-11 Nevertheless, since the cutaneous 
malignant melanoma preceded diagnosis of 
the ocular lesions in this patient by nearly a 
year, and since the choroidal metastases oc- 
curred simultaneously with the appearance 
of widespread systemic metastases, it seems 
unlikely that multiple preexisting nevi of 
the choroid suddenly gave rise to multiple, 
separate, primary malignant melanomas. In 
addition, the occurrence of bilateral or mul- 
tiple primary uveal melanomas is exceeding- 
ly rare. 

The nevoid cells observed at the base of 
the choroidal tumors possibly represent a 
local tumor effect on the cells of the choroid. 
Their nevoid appearance may have been 
caused by mechanical compression of cells of 
the choroid by the tumor, or it may repre- 
sent a change induced by a melanocyte stim- 
ulating factor or a virus carried by the 
tumor. In recent experiments, an osteosar- 
coma cell line caused antigenic and mor- 
phologic transformation of normal human 
embryo fibroblasts in tissue culture and in- 
duced leukemia in mice, implying the induc- 
tion of changes in normal cells by a humoral 
or viral substance.!2 

It is of interest that the patient’s therapy 
resulted in the disappearance of several foci 
of metastasis in the eyes, while proving inef- 
fective in controlling growth and spread of 
the other nearby foci. 

In the optic nervehead of both eyes, there 
were numerous, confluent small spaces filled 
with an acid mucopolysaccharide sensitive 
to hyaluronidase. The spaces were more ex- 
tensive in the right eye where they extended 
posteriorly to the lamina cribrosa. There 
was no glial or macrophagic response. It was 
our impression that these changes are the 
same as those of Schnabel’s cavernous de- 
generation of the optic nerve. 

We have reviewed the original descrip- 
tions in order to clarify the features that 
define Schnabel’s cavernous optic atropy. In 
1892, Schnabel? published a histopathologic 
description of the eyes of a patient with 
chronic bilateral glaucoma. He noted that 
the introcular pressures had consistently ris- 
en when the pupils were dilated. No intra- 
ocular surgery had been done. Clinically, 
wide and deep cupping of the optic discs 
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had been observed, but this was accompa- 
nied by only slight visual field changes. The 
patient died of sepsis, and the eyes were 
removed at autopsy.2 Microscopic examina- 
tion of the specimens showed that 

The anatomic changes in both optic nerves... 
consisted of ... advanced shrinkage of all 
parts of the structure—the nerve bundles, the 
supporting tissue bands—which allowed a large 
cavity to occur, reaching almost to the anterior 
surface of the scleral lamina, and which allowed 
a formidable loosening of the texture, in which 
the extensive excavation comes to lie. 
Unfortunately, there were no illustrations 
published of these specimens. 

In 1905, Schnabel? reported a series of ten 
cases which he believed illustrated the se- 
quential development of glaucomatous ex- 
cavation of the nervehead. Case 1 illustrated 
what Schnabel considered to be the earliest 
glaucomatous changes in the optic nerve. 
This eye had been enucleated from a 51- 
year-old patient because of a black iris mass 
which had been observed to be increasing in 
size for three quarters of a year. For one- 
half year prior to enucleation, the eye had 
been considered glaucomatous. Microscopic 
examination disclosed that 
There is a conspicuous cavern, a closed hole, in 
the nervehead, which has developed through 
tissue destruction and resorption. The cavern 
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Fig 7.—A choroidal metastasis 
containing large epithelioid (top) 
and slender spindle-shaped cells 
(bottom) (hematoxylin-eosin, 
x350). 


Fig 8.—Right optic nervehead with early cavernous 
degeneration most marked on nasal side of disc (hema- 
toxylin-eosin, X 50). 


sits in the posterior one-third of the nervehead. 
The transverse diameter of the cavern is ex- 
actly the same as the width of the afflicted 
nerve fiber bundles. . . . The posterior end of 
the cavern narrows and is situated between the 
anterior bands of the intrascleral lamina cribro- : 
sa. The posterior wall of the cavern is com- 
posed of a part of the anterior face of the 
intrascleral lamina cribrosa. ... The three ¢_. 
walls of the cavern which are composed of + 
connective tissue—ie, the two sides and the 
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Fig 9.—Higher power view of 
Fig 8 to show Alcian blue-positive 
staining of acid mucopolysaccha- 
ride in areas of cavernous degen- 
eration and in the eyes (X110). 


m 


back—remain in the state in which theyẹwould 
have been found prior to the formation of the 
cavern. 

Photomicrographs showing the changes in 
this patient were included in the 1905 paper 
and are reproduced here in Fig 11. The 
changes in these illustrations are similar to 
those in the present case. y 

Schnabel felt that 

Glaucomatous atrophy is a primary process in 
the parenchyma of the nerve fibers anterior to, 
inside of, and posterior to the lamina cribrosa. 


The nerve fiber mass disintegrates, the disinte- 


grated mass is reabsorbed, and this creates a 
form of corrosion preparation of the connective 
tissue scaffold, with caverns present between 


adhe connective tissue bands.3 
He did not comment specifically upon mac- 


rophage or glial cell response associated 


_ with the cavernous change. 
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Fig 10.—Left optic nervehead 
showing cavernous degeneration 
which is less marked than right 
eye (hematoxylin-eosin, X50). 


Francois and Neetens!® have presented a 
comprehensive review of the literature re- 
garding cavernous degeneration. There have 
been but a few significant advances to our 
knowledge to the histologic appearance and 
pathogenesis of this entity. The absence of 
macrophagic and glial cell response in cav- 
ernous degeneration was emphasized by 
Wolff in 1967.14 He believed that the entire 
process could be explained by a chronic, 
slowly progressive decrease of blood supply 
to the optic nerve. In 1958, Zimmerman" 
observed that the spaces in the optic nerve 
are not empty, but are filled with an acid 
mucopolysaccharide sensitive to hyaluroni- 
dase. More recently, it has been demonstrat- 
ed experimentally!*-18 that cavernous degen- 
eration of the optic nerve is a peculiar ferm 
of ischemic necrosis developing as a conse- 
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quence of severe acute glaucoma and that 
the hyaluronic acid is probably forced into 
the optic nerve from the vitreous. 

The pathologic changes in our patient 
were probably not due to glaucoma. The 
intraocular pressures were within normal 
limits following the occurrence of the blow- 
out fracture of the left orbital floor eight 
months prior to the patient’s death, and 
were again normal when measured six weeks 
prior to his death. Zimmerman!’ reempha- 
sized the fact that papilledema can be ob- 
served clinically soon after the occurrence of 
severe acute glaucoma. In the same report, 
Schnabel’s cavernous degeneration was not- 
ed to occur within two weeks after the onset 
of the glaucoma. In the present case, our 
patient had extensive metastatic disease 
within the central nervous system which 
probably accounted for his mild papillede- 
ma. The possibility of a terminal acute rise 
in the intraocular pressure cannot be entire- 
ly ruled out, but histopathologically we 
found nothing to suggest a terminal acute 
glaucoma. The anterior chamber was deep, 
the chamber angle was open, and there was 
no evidence of pupillary block in either eye. 

Two additional factors may have contrib- 
uted to the development of changes in the 
optic nerves: prior to death there was a 
48-hour period of relative hypotension; si- 
multaneously, the patient was experiencing 
decreased oxygenation due to extensive pul- 
monary disease. These factors could have 
combined to cause hypoxia of the optic 
nerves, and the changes seen may represent 
the early changes of ischemia and hypoxia. 
Severe ischemia of the optic nerves ultimate- 
ly results in histologic changes which differ 
from those of Schnabel’s cavernous degener- 
ation. This was demonstrated in the case of 
giant-cell arteritis reported by Spencer and 
Hoyt?® in which there was a well-defined 
zone of ischemic necrosis in the right optic 
nerve immediately behind the lamina cribro- 
sa two weeks after the onset of complete 
blindness. There was a macrophagic re- 
sponse, and no mucopolysaccharide was 
found in the zone of necrosis. These features 
are typical of ischemic necrosis and are in 
sharp contrast to the findings in the patient 
now described. 

& final possible explanation for the 
changes even in the present case is that they 
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Fig 11.—Photomicrographs of cavernous degenera- 
tion reproduced from Schnabel’s 1905 paper.? 


represent some form of congenital anomaly 
of the optic nervehead in both eyes. Clini- 
cally the patient had unusually wide and 
deep cupping of the nerveheads. Their 
ophthalmoscopic appearance was unchanged 
over the entire period of observation, and 
they were interpreted as showing “physio- 
logic cupping.” The possibility exists that 
such cups have more significance than being 
“physiologic.” Armaly and Sayegh?! have 
presented evidence suggesting that the diam-, 
eter of the optic cup in relation to the diam- 
ter of the optic disce (C/D ratio) in the 
nonglaucomatous eye is genetically deter- 
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mined and related directly to the intraocular 
pressure and inversely to the outflow facili- 
ty. In addition, Armaly?? reported an in- 
creased prevalence of C/D ratios greater 
than 0.3 in the opposite eyes of glaucoma 
patients with unilateral field loss. Becker?’ 
concluded that the members of the high 
responder group to topical steroid testing 
present a significantly increased prevalence 
of larger C/D ratios, and, on the basis of 
studies of intraocular pressure, outflow facil- 
ity, and response to topical steroids, more 
closely resemble the patients who have pri- 
mary open-angle glaucoma. 

The histopathologic diagnosis of this pa- 
tient’s optic nerve changes is Schnabel’s cav- 
ernous optic atrophy, for we know of no 
other disease process which is characterized 
by spaces filled with an acid mucopolysac- 
charide within the tissues of the optic nerve 
and by an absence of macrophagic or glial 
response. 


This investigation was supported in part by Public 
Health Service grants EY-00108-02 and EY-00032-09. 

This patient was under the general medical care 
of John Marsh, MD, and Roland Skeel, MD. This 
case has been accessioned as AFIP No. 1326461 in 
the Registry of Ophthalmic Pathology. 


Nonproprietary and Trade Names 
of Drugs 


Dactinom ycin—Cosmegen. 
Vincristine sulfate—Oncovin. 


References 


1. Yanoff M, Zimmerman LE: Histogenesis of ma- 
lignant melanomas of the uvea: II. Relationship of 
uveal nevi to malignant melanomas. Cancer 20:493- 
507, 1967. 

2. Schnabel J: Das glaucomatoose Sehnervenlei- 
den. Arch Augenheilk 24:273-292, 1892. 

3. Schnabel J: Die Entwicklungsgeschicte der 
glaukomatosen Exkavation. Z Augenheilk 14:1°22, 
1905. 

4. Cade S: Annual Scientific Sessions. New York, 
American Cancer Society, 1956. 


7 F 2 ah a rm 8 "= ru TS aiii aai aa 5 x U PT 
7 z pE e aii eae Nal ela 
uw $s" — 


METASTATIC CHOROIDAL MELANOMA—ALBERT ET AL 


~~ - > TENT T. 
č Ta ee las ka 7G ule (ote | < 
z ys i 

rei 


_— so 


47 


5. Dickson RJ: Choroidal metastasis from carci- 
noma of the breast. Amer J Ophhal 46:14-18, 1958. 

6. Lederman M: Radiation of orbital tumors. Proc 
Roy Soc Med 49:754-758, 1956. 

7. Albert DM, Rubenstein RA, Scheie HG: Tumor 
metastasis to the eye: I. Incidence in 213 adult pa- 
tients with generalized malignancy. Amer J Ophthal 
63:723-726, 1969. 

8. Font RL, Naumann G, Zimmerman LE: Pri- 
mary malignant melanoma of the skin metastatic to 
the eye and orbit: Report of ten cases and review of 
the literature. Amer J Ophthal 63:738-754, 1967. 

9. Reese AB: Pigmented freckles of the iris 
(benign melanomas): Their significance in relation 
to malignant melanomas of the uvea. Amer J Oph- 
thal 2717:217-226, 1944. 

10. Wilder HC: Relationship of pigmented cell 
clusters in the iris to malignant melanomas of the 
uveal tract, in Biology of Melanomas. New York, 
New York Academy of Science, 1948, vol 6, pp 137- 
143. 

11. Kirk HQ, Petty RW: Malignant melanoma of 
the choroid: A correlation of clinical and histologi- 
cal findings. Arch Ophthal 56:843-860, 1956. 

12. Morton D, Malmgren RA, Hall WT, et al: 
Immunologic and virus studies with human sarco- 
mas. Surgery 66:152-161, 1969. 

13. François J, Neetens A: Increased Intraocular 
Pressure and Optic Nerve Atrophy. The Hague, 
Netherlands, Dr W Junk Publisher, 1966. 

14. Wolff E: Schnabel’s cavernous atrophy. Trans 
Ophthal Soc UK 68:133-139, 1967. 

15. Zimmerman LE: Applications of histochemical 
methods for the demonstration of acid mucopoly- 
saccharides to ophthalmic pathology. Trans Amer 
Acad Ophthal Otolaryng 62:697-701, 1958. 

16. Kalvin NH, Hamasaki DI, Gass JDM: Ex- 
perimental glaucoma in monkeys: II. Studies of 
intraocular vascularity during glaucoma. Arch Oph- 
thal 76:94-103, 1966. 

17. Zimmerman LE, de Venecia G, Hamasaki DI: 
Pathology of the optic nerve in experimental acute 
glaucoma. Invest Ophthal 6:109-125, 1967. 

18. Lampert PW, Vogel MH, Zimmerman LE: Pa- 
thology of the optic nerve in experimental acute glau- 
coma: Electron microscopic study. Invest Ophthal 
7:199-213, 1968. 

19. Armaly MF, Becker B, Haas JS et al: Sym- 
posium on Glaucoma; Round Table Discussion. St. 
Louis, CV Mosby Co, 1967, pp 192-210. 

20. Spencer WH, Hoyt WF: A fatal case of giant- 
cell arteritis (temporal or cranial arteritis) with 
ocular involvement. Arch Ophthal 64:862-867, 1960. 

21. Armaly MF, Sayegh RE: The cup/disc ratio: 
The findings of tonometry and tonography in the 
normal eye. Arch Ophthal 82:191-196, 1969. 

22. Armaly MF: The genetic problem of chronic 
simple glaucoma. Read before the 21st Internation- 
al Congress of Ophthalmology, 1970. 

23. Becker B: Cup/dise ratio and topical cortico- 
steroid testing. Amer J Ophthal 70:681-685, 1970. 


Arch Ophthal—Vol 87, Jan 1972 


ee, e G 
re. A, x 


48 


Carcinoma in Situ of the Corneal Limbus 
in an Adolescent Girl 


Meth Linwong, MD; Stephen J. Herman, MD; and Maurice F. Rabb, MD, Chicago 


Carcinoma in situ of the corneoscleral limbus 
in a 13-year-old girl is the youngest case of this 
condition known so far. After diagnosis was made 
by biopsy, £-radiation with strontium 90 was given 
to a dose of 4,000 roentgen equivalents physical 
in four weeks with disappearance of the lesion in 
three weeks. 


T HIS case of carcinoma in situ (intraepi- 
thelial epithelioma) is unusual in that it is 
believed to be the youngest case of this 
condition ever reported. The highest inci- 
dence of ocular carcinoma in situ is in elder- 
ly men! (average age = 62).? It has, how- 
ever, been reported in younger persons of 
both sexes. The youngest case we have been 
able to find in the literature was that report- 
ed by Lewis and Turtz® in a 32-year-old 
nurse. However, Winter and Kleh* mentioned 
in passing a case in a 27-year-old individual. 


Report of a Case 


The patient was a 13-year-old Negro girl. 
Her eyes were apparently entirely normal until 
age 11, at which time she noted a small “red 
spot” at the lateral limbus of the left eye. She 
was seen by an optometrist who told her par- 
ents that the eyes were “blood shot” and that 
the redness would go away. A pair of spectacles 
were prescribed. 

The patient noted that the lesion did not 
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regress, but rather grew larger and encroached 
upon the cornea. The lesion apparently re- 
ceived no medical attention prior to her presen- 
tation at the University of Illinois Eye and Ear 
Infirmary with the complaint of a growth on 
her eye. The past history regarding the eyes 
was entirely negative except for that mentioned 
above; there specifically was no previous trau- 
ma, inflammation, or infection. The only item 
of positive general medical history was scarlet 
fever at age 6. 

Examination.—The right eye was normal ex- 
cept for refractive error: —2.00 +0.75 X 105° 
= 20/20. Vision in the left eye was 20/100 
correctable to 20/50 with —1.00 sphere. The 
lids and adnexa of the left eye were normal. 
There was a mild follicular conjunctivitis on 
the palpebral conjunctiva of the upper lid. A 
slightly raised gelatinous plaque-like lesion was 
noted straddling both conjunctiva and cornea 
(Fig 1). 

Under the slit lamp the lesion had a papil- 
loma-like appearance with many small discrete 
tufts of vessels. A hazy area of corneal involve- 
ment extended centrally from the grossly raised 
papillomatous portion of the lesion. This in- 
volvement appeared to be confined to the epi- 
thelium. The remainder of the examination, 
including gonioscopy, was unremarkable. 

The differential diagnosis at that time was 
papilloma, intraepithelial epithelioma, and ver- 
nal conjunctivitis. The patient was adminis- 
tered a local steroid for two weeks. The lesion 
did not respond to the steroid drops. A biopsy 
which included the lower one third of the 
lesion was obtained. The surgical pathological 
report was “carcinoma in situ” (Fig 2 and 3%. 
(The slides were reviewed by Lorenz Zimmer- 
man, MD, and Milton Boniuk, MD, who con- 
firmed the diagnosis. ) 
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Fig 1.—Patient's left eye before treatment. 
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Fig 2.—Biopsy of lesion. Plaque of thickened 
epithelium exhibiting epidermalization, acantho- 
sis, and complete loss of polarity. Basal layer is 
intact (hematoxylin-eosin, X 195). 
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Fig 3.—Epithelial cells are pleomorphic and 
many of them are atypical, showing large hyper- 
chromatic nuclei. Mitotic figures are abundant, 
as are vacuolated cells containing pyknotic 
nuclei (hematoxylin-eosin, X 485). 





Fig 4.—Same eye three weeks after comple- 
tion of treatment. 
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Treatment and Result 


‘Beta-radiation in the form of %Sr was 


y given by local application to the lesion in the 


dose of 1,000 roentgen equivalents physical 
(rep) /week for four weeks. Owing to some 
overlapping of the area under the applicator, 
a small area near the center of the lesion 
received as much as 7,000 rep. The lesion 
gradually disappeared during the next three 
weeks (Fig 4). A superficial punctate kerati- 
tis occurred and very gradually improved. A 
minimal punctate staining remained at the 
end of 12 months. 

Four weeks after completion of treatment, 
the corrected vision in the left eye was 
20/50. Examination of the lens under maxi- 
mal dilation® revealed no abnormality. A 
follow-up of 12 months showed no evidence 
of recurrence. 


Comment 


This case is interesting because of the 
young age of the patient. There was some 
dispute in the literature as to the primary 
therapy of choice. Some authors advocated 


local excision of the lesion,®6-8 while others 
suggested radiation®1! (in some form) as the 
primary means of therapy. A few authors, in 
the older literature, advocated enucleation,! 
but this is regarded as too radical by most 
contemporary authorities. In this particular 
case, the lesion was very firmly adherent to 
the cornea and after incisional biopsy it grew 
back very rapidly to assume the original size 
in two weeks. It therefore seemed that local 
excision would likely be followed by recur- 
rence unless and extensive dissection and ker- 
atectomy was carried out. Radiation was 
therefore chosen. We are still observing the 
patient carefully for any sign of recurrence. 


This investigation was supported in part by Public 
Health Service grant 5-TI-NBO-5195 from the Na- 
tional Institute of Neurological Diseases and Blind- 
ness, and also a grant from the Illinois Society for 
the Prevention of Blindness. 

William F. Hughes, MD, gave advice on the beta 
therapy; Harold Q. Kirk, MD, performed the pathol- 
ogy interpretation. 
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Cryotherapy of Retinoblastoma 


Felipe I. Tolentino, Jr., MD, and Ronald T. Tablante, MD, Manila, Philippines 


Five patients with isolated retinoblastoma le- 
sions were successfully treated by cryotherapy. 
The lesions ranged in size from one half to 7 disc 
diameters and in elevation from +2 to +10 
diopters. The special features of a modified tech- 
nique for freezing large tumors include the use of 
a cryoapparatus with a limited cooling capacity, 
firm indentation of the sclera under the tumor with 
the tip of the cryoprobe, a repeated, freeze-incom- 
plete-thaw-and-freeze cycle until an iceball is 
formed and maintenance of the iceball on the 
tumor for one minute before complete thawing, 
freezing the retinal vessels and retina around the 
tumor, and repetition of cryoapplications for le- 
sions which persist after initial treatment. Follow- 
up of the patients for two to four years revealed 
no recurrence of the lesions. 


K RYOTHERAPY has been found effective 
for destroying retinal tumors,- including ret- 
inoblastoma lesions.!:3:4 This report describes 
a modified technique for freezing large retino- 
blastoma lesions using a cryoapparatus with 
limited cooling capacity and presents our 
observation of five patients whose isolated 
retinoblastoma foci were completely abol- 
ished with this technique. 


Materials and Methods 


The patients were from 1 to 3 years old at 
the time of treatment. The fellow eye in each 


Submitted for publication Aug 30, 1971. 

From the Department of Ophthalmology, Univer- 
sity of the Philippines and the Philippine Eye Re- 
search Institute (Dr. Tolentino), and the Depart- 
ment of Eye, Ear, Nose, and Throat, Faculty of 
Medicine and Surgery, University of Santo 'Tomas 
(Dr. Tablante), Manila, Philippines. Dr. Tolentino 
is now with the Retina Foundation, Boston. 

Reprint requests to Ophthalmic Library, Retina 

oundation, 100 Charles River Plaza, Boston 02114 
(Dr. Tolentino). 


patient had been lost through enucleation or 
exenteration because of advanced retinoblasto- 
ma. One patient had seven lesions, five recur- 
rent and two new foci, one year after a course 
of deep x-ray irradiation and photocoagulation. 
Another patient had a recurrence of two lesions 
one year after iridium scleral implantation and 
intramuscular thiotepa injections. All lesions in 
these patients showed chalky deposits within 
the limits of the chorioretinal scar. The other 
three patients, having a total of five lesions, 
had no previous treatment. 

The tumors varied in size from one half to 7 
disc diameters and in elevation from +2 to +8 
diopters. Twelve tumors were in the peripheral 
fundus and two were in the posterior pole 
region. 

A retinal cryoprobe (2.5 mm diameter) and 
apparatus (Amoils) utilizing carbon dioxide as 
the coolant were used. Before treatment the 
patients underwent detailed fundus examina- 
tion under general anesthesia using a binocular 
indjrect ophthalmoscope and scleral depressor. 
A direct ophthalmoscope was used to determine 
tumor elevation. The pupils were maximally 
dilated with 1% atropine solution, 1% cyclo- 
pentolate hydrochloride, and 10% phenyl- 
ephrine hydrochloride eye drops. 

The cryosurgery was done under general 
éndotracheal anesthesia. In three cases it was 
performed at the same time as the enucleation 
or exenteration of the fellow eye with advanced 
retinoblastoma. Our technique consisted of re- 
peated freezing or thawing of the retinoblasto- 
ma lesion under indirect ophthalmoscopic obser- 
vation. Lesions in the equatorial and peripheral 
fundus were treated transconjunctivally. Lesions 
which were not accessible transconjunctivally 
because of their posterior location or because 
they underlay an extraocular muscle were frozen, 
after exposure of the sclera in the area of the 
lesion. Conjunctiva and Tenon’s fascia were 
opened in the quadrants containing the tumors. 
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One or two extraocular muscles were disinserted 
to facilitate application of the cryoprobe. 

The conjunctiva or sclera underneath the 
tumor was indented with just enough force to 
obtain blanching of the choroidal reflex in the 
region of the tumor and narrowing of the 
retinal arterioles leading to the tumor. The first 
application was made in the center of the 
tumor with the temperature of the cryoprobe 
tip set at —60 to —70C. As soon as frosting 
and iceball formation on the tumor surface 
became visible, the switch was turned off so 
that thawing could begin. To insure complete 
destruction, each cryoapplication was made in a 
manner that allowed the formation of overlap- 
ping iceballs in the tumor itself and in the 
normal retina bordering the tumor. Small reti- 
nal arterioles and venules supplying and drain- 
ing the tumor were frozen for two to three 
minutes. 

Large, elevated tumors required a modified 
freezing technique which consisted of (1) 
stronger scleral indentation, (2) freezing and 
incomplete thawing which was repeated succes- 
sively to build up an iceball, (3) maintaining 
the iceball for one minute, and (4) complete 
thawing. When the lesions persisted one month 
after treatment, they were refrozen even if 
their size had decreased. 

Follow-up examinations were carried out at 
one- to two-week intervals for the first month, 
at monthly intervals thereafter for one year, 
every three months after the first year, and 
every six months after the second year. The 
duration of follow-up ranged from two to four 
years. 


Observations 


During Cryoapplication.—F lat retirtoblas- 
toma lesions measuring less than 2 dise di- 
ameters were frozen readily except when 
they were located at the posterior pole 
where they were frozen with difficulty. The 
tumor changed color during treatment. As 
the choroid became frozen, the tumor eap- 
peared pinkish white. It changed to pale 
white as the iceball formed towards the 
inner surface of the tumor. Fine vessels and 
small round hemorrhages, which were not 
apparent at the onset, were frequently ob- 
served on the surface of the tumor. 

Large and elevated retinoblastoma lesions 
measuring more than 2 disc diameters were 
rozen with difficulty and required a modi- 
fied freezing technique which was also used 
for smaller lesions in the posterior pole re- 
gion. The largest tumors did not freeze com- 





Fig 1.—Right eye, four weeks postoperatively shows 
area of fundus with small retinoblastoma lesion which 
had been abolished. Arrows indicate outline of loca- 
tion of tumor. 


pletely in the first sitting and required a 
second or third session of cryoapplications 
during which successful iceball formation 
completely enveloped the lesion. 

The retinal vessels showed interesting 
changes which consisted of opacification of 
the walls of retinal arterioles and venules, 
constriction of the blood column in both 
types of vessels, and subsequent disappear- 
ance of the blood column in the arteriole 
distal to the point of cryoapplication. The 
blood column reformed after thawing. The 
walls of the arteriole and venule appeared 
hazy and showed a gray-reflex due to ede- 
ma. These changes persisted. Retinal vessels 
in the posterior pole were resistant to freez- 
ing and showed only a slight gray reflex 
after freezing. 

Each tumor appeared fuzzy, and the reti- 
na surrounding the tumor was cloudy and 
scalloped. Small round hemorrhages were 
frequently observed on the surface of the 
tumor which appeared congested. 

One to Two Weeks After Freezing.—Al| 
tumors showed remarkable flattening and 
reduction in size. Small lesions showed three 
circular zones: an outer zone of opalescent 
retina, demarcated by scalloped borders, 
containing fine speckles of chorioretinal 
pigment; a middle zone with coarse, granu- 
lar, gray particles of fragmented tumor tis- 
sue; and a central, flat, white zone włfich 
showed absent choroid and bare sclera. In 
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Fig 2.—Right eye of another patient, ten weeks 
postoperatively, shows an area of fundus with large 
retinoblastoma abolished after two cryoapplications. 


larger lesions the middle zone was almost 
absent because the central white zone repre- 
senting destroyed tissue was extensive. 
Their surfaces were wrinkled and puckered. 
The tumor mass appeared granular. The 
chalky material noted in some lesions which 
had been irradiated remained unchanged. 

Small retinal vessels on the tumor were 
obliterated and were transformed into a 
white fibrous cord. Large retinal vessels re- 
mained patent, but were sheathed and atten- 
uated. 

One or More Months After Freezing.— 
Small and moderately large retinoblastoma 
lesions were completely abolished (Fig 1) 
and replaced by a flat, atrophic retinal scar 
comprising three zones: a central, irregular- 
ly round, white depigmented patch which 
showed bare sclera due to absence of cho- 
roid; an irregularly circular band which con- 
tained fine and coarse chorioretinal pig- 
ment; and an outer scalloped band of retina 
showing white without pressure. The diame- 
ter of the scar was two to three times larger 
than that of the tumor. A few chorioretinal 
scars showed an attenuated but persistent 
choroidal vessel. The retina over the central 
portion of the chorioretinal scar was ex- 
tremely thin and could not be appreciated in 
the central, white area due to poor contrast. 
No retinal breaks were seen in the chorioret- 
inal scar. The hyperpigmented zone was 
narsow and lightly pigmented in lesions 
which underwent prolonged or repeated 


freezing and was wide and heavily pigment- 
ed in lesions which were frozen for a short 
period. The retina over this zone was thin. 
The scalloped zone of white without pres- 
sure was wide and appeared a permanent 
feature. The retina overlying it was thicker 
than the adjacent normal retina. The chalky 
deposits seemed to have disappeared in the 
smaller lesions. 

Very large or markedly elevated retino- 
blastoma lesions which were 5 to 7 disc di- 
ameters in size or 5 to 8 D in elevation per- 
sisted but showed shrinkage and tumor 
fragmentation. In addition, moderately large 
lesions at the posterior pole responded in the 
same way as very large or markedly elevat- 
ed lesions in the periphery. The treated 
tumors persisted but showed marked reduc- 
tion, wrinkling, or puckering of the tumor 
surface. Two to three additional treatments 
were needed to abolish them completely 
(Fig 2). The chorioretinal scars were large 
and showed the same features as smaller 
retinoblastoma lesions which were complete- 
ly destroyed. The chalky deposits in these 
lesions disappeared and left no traces what- 
soever. 

Small retinal arterioles and venules 
supplying and draining the atrophic lesion 
showed interesting alterations. They were 
attenuated in the scalloped zone of white 
without pressure and were completely trans- 
formed into a thin, white, fibrous cord in the 
central zone overlying bare sclera. In some 
atrophic lesions, the obliterated retinal ves- 
sels disappeared and left a tract of pigment 
along their course. Large retinal vessels 
were attenuated but not completely obliter- 
ated. Small choroidal vessels were reduced 
to fibrous strands; large choriodal vessels 
were attenuated, not obliterated. 

Follow-up Observations.—The follow-up 
period ranged from two to four years. There 
was no evidence of recurrence in the treated 
areas and new foci were not observed. The 
chorioretinal scars remained unchanged. 
Retinal breaks were not observed in the 
treated areas. 


Comment 


Observation of these five cases show that « 


cryosurgery is effective in the treatment of 
isolated retinoblastoma lesions which are 
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not more than 7 disc diameters and are not 
higher than +10 D. It may be effective also 
in the treatment of larger and more elevated 
retinoblastoma in one-eyed patients when 
combined with deep x-ray irradiation. Its 
greatest value lies in the treatment of ante- 
riorly located tumors which are not easily 
accessible with photocoagulation and which 
cannot be adequately irradiated because of 
the danger of damaging the crystalline lens. 

Successful destruction of tumor tissue 
with cryotherapy depends on several factors 
which include the cooling capacity of the 
cryoprobe, the size and vascularity of the 
tumor, and the thickness of tissue between 
the cryoprobe and the tumor. It is enhanced 
by repeated freezing and slow thawing.’ 

Our modified technique, which consisted 
of firm scleral indentation under the tumor; 
freezing, incomplete thawing, and refreezing 
until iceball formation, followed by com- 
plete thawing; and section-by-section freez- 
ing or larger tumors, was effective in spite of 
limitations in our cryoapparatus which does 
not provide temperatures lower than —70 C. 
Firm scleral indentation under the tumor 
increased the freezing capacity of the cryo- 
probe because it decreases the circulation 
of blood in the tumor and in the choroidal 
tissue between the cryoprobe and the tumor 
mass. 

It is not clear why freezing, incomplete 
thawing, and refreezing increases the cool- 
ing efficiency of the cryoprobe and is more 
effective in forming an iceball in large tu- 
mors than freezing, complete thawipg, and 
refreezing. A possible explanation is that 
complete thawing is immediately followed 
by congestion of conjunctiva, sclera, choroid 
and tumor tissue which reduces the pene- 
trating capacity of the cryoprobe. 

The limited cooling capacity of our appa- 
ratus was fortuitous because it may have 
prevented overfreezing of the ocular coats 
and avoided complications reported pre- 
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viously! such as a break in the ocular coats 
and choroidal, retinal, or vitreous hemor- 
rhage, which may be associated with sudden 
changes from warm to extremely cold tem- 
peratures. No refreezing of a lesion was 
done until one month after the first treat- 
ment. This interval provided ample time for 
absorption of a large part of the destroyed 
tumor to take place, making the inner sur- 
face of the residual tumor more accessible to 
freezing. Also, it provided time for edema- 
tous retinal or choroidal vessels to become 
obliterated or fibrotic. Early refreezing may 
provoke a massive hemorrhage from these 
vessels. 

Our observation that posteriorly located 
lesions are resistant to freezing may be ex- 
plained on the basis of the anatomy of this 
region. The sclera and choroid are thickest 
here, and the choroidal vessels are more 
abundant providing greater circulation of 
warm blood which hinders the transmission 
of cold to the retinal tumor. Nevertheless, 
one advantage of freezing over photocoagu- 
lation in the treatment of posteriorly located 
tumors is the preservation of Bruch’s mem- 
brane and the internal limiting mem- 
brane.®.6 The preservation of these barriers 
minimizes the danger of tumor cells seeding 
into the vitreous and choroid. Complete 
atrophy of the underlying choroid and sur- 


rounding retina closes the source of nourish- — 


ment of the tumor and seals these avenues 
for metastasis. 


The disappearance of chalky materials in | 


some of the tumors is difficult to explain. 
There is, however, a possibility that they 
were not calcific materials. 
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The Depletion Course of Epithelial 
Glycogen With Corneal Anoxia 


C. Allyn Uniacke, MS, and Richard M. Hill, PhD, Columbus, Ohio 


Using microdensitometry, the depletion course 
of glycogen from the corneal epithelium was mea- 
sured for periods of oxygen deprivation of up to 
five hours. Within 30 minutes, glycogen depletion 
was found to be proceeding at its maximum rate, 


I N 1953, Smelser and Ozanics! demonstrat- 
ed qualitatively that the normally abundant 
reserves of epithelial glycogen could be de- 
pleted by extended periods of oxygen defi- 
ciency. The purpose of this study was to 
quantify this depletion course under con- 
trolled deprivation conditions and to com- 
pare it with the concurrent development of 
epithelial turgescence. 


Methods 


Experimental Procedure.—Fifty-four corneas 
of young adult rabbits were maintained in vivo 
with oxygen-free atmospheres at their tear 
epithelial surfaces by flowing 35 C, moistened, 
100% nitrogen gas (5 mm Hg pressure) 
through a limbus fitted contact chamber. Exit- 
ing nitrogen was vented through a water seal. 
Six corneas were subjected to these conditions 
for each of the following deprivation periods: 0, 
0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 4.0, and 5.0 hours, 
while the animals were maintained under ethyl 
carbamate anesthesia (1.4 gm/kg of body 
weight). This anesthesia has been shown not to 
affect oxygen uptake of the cornea.2 At the 
conclusion of an oxygen deprivation period, the 
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coming to a minimum stable level, equivalent to 
diastase depletion, by four hours. Concurrent swell- 
ing of the epithelium proceeded more regularly, ie, 
with less initial acceleration, stabilizing at four 
hours also. 


animal was killed by an overdose of anesthesia, 
and the corneal surface was flooded immedi- 
ately with 10% buffered formaldehyde, even as 
removal proceeded. 

To control for chamber effects, 15 corneas 
were examined following exposure to warmed, 
moistened air for periods of two and five hours. 

Histochemistry.—Following 24 hours of fixa- 
tion in 10% buffered formaldehyde solution, 
each cornea was embedded in paraffin and 
sectioned sagittally. Five-micron thick sections 
were examined by phase contrast (ie, unstained 
state) microscopy to determine epithelial thick- 
ness (ttar interface to basement membrane). 
Additional sections from each cornea were 
stained by PAS procedures for the determina- 
tion of epithelial glycogen content.? Since this 
reaction may also occur with mucopolysac- 
charides, collagen, and certain organic materi- 
als, a third series of sections from each experi- 
mental condition was treated with diastase to 
confirm that the PAS reacted material in the 


epithelium was, in fact, glycogen. Diastase did, 


in every case, eliminate PAS reactivity where 
it had occurred in nondiastase treated sections 
from the same cornea.’ 

As reported by previous investigators,3:4 we 
could find no significant difference in reactivity 
between tissues of the same cornea, processed 
with and without freeze dry methods, confirm- 
ing the effectiveness of formaldehyde for pre- 
venting glycogen loss through mobility. 

Analysis.—The PAS reactivity of each cor- 
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Fig 1.—Corneas stained for glycogen content follow- 
ing top, normal exposure to air; center, one-half hour 
of oxygen deprivation; and bottom, five hours of oxygen 
deprivation; scale lines, 50x. 


neal section was measured with a scanning 
microdensitometer (Sigma model 700-10-80). 
The resulting optical density vs sagittal thick- 
ness curves were photographed directly from 
the tubeface of a storage oscilloscope (‘Tektron- 
ix model 564) for integration and statistical 
analysis. Calibration of the microdensitometer 
was rechecked before and after each tissue 
series using a 0.1 step optical density wedge 
standard scanned at the tissue plane of the 
optical system. 


Results r 

The in vivo effects of oxygen deprivation 
on glycogen reserves of the corneal epitheli- 
um can be seen in Fig 1, in which PAS 
reactivity, normally appearing light pink to 
red, is at maximum density in the top photo- 
graph for a cornea exposed only to normal 
atmospheric conditions; at somewhat re- 
duced density in the center photograph for a 
cornea subjected to 0.5 hours of oxygen free 
atmosphere; and in the bottom photograph 
at minimum density for a cornea exposed to 
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an oxygen free atmosphere for five hours. 
Figure 2 shows the corresponding microden- 
sitometry records for these same sections. 

By integrating the PAS reactivity repre- 
sented by the area under each microdensi- 


Fig 2.—Optical density (0.1 optical density units/ 
ordinate division) across sagittal extent of epithelium 
(5.44/abscissa division) of same corneal sections shown 
in Fig 1. Downward arrows mark tear-epithelial boun- 
dary; upward arrows mark basement membrane boun- 
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Fig 3.—Epithelial glycogen content as indicated by 
PAS reactivity. Each point is mean of six microdensi- 
tometry curve integrations (optical density times sagit- 
tal thickness in microns). One standard deviation above 
and below each mean is indicated. Component reac- 
tivities of basal and peripheral zones of epithelium are 


_ also shown. 


tometry curve and averaging the values ob- 
tained for each deprivation condition, the 


_ longitudinal depletion course for epithelial 
glycogen, shown in Fig 3, was constructed. 


Local PAS reactivities of the basal and pe- 
ripheral (wing and squamous cell) zones of 
the cornea are shown as well. 

Figure 4 shows the turgescence course of 
the same epithelial as in Fig 3. The compo- 
nent turgescences of the basal and peripheral 
zones of those corneas are also given. 

Figure 5 compares the relative change of 
total epithelial PAS reactivity with the rela- 
tive change of total epithelial turgescence as 
oxygen deprivation progresses. Control mea- 
surements of these functions, following air 
exposures within the chamber for periods of 
zero, two, and five hours are also included. 
No change in either PAS reactivity or turges- 
cence was found among those control corneas. 


Comment 


From Fig 3 and 5 it can be seen that the 
rate of glycogen depletion from the epitheli- 
tim reaches its maximum rate within 30 


zones of epithelium are shown as well. 


Fig 5.—Relative change of PAS reactivity and tur- 
gescence of total epithelium. Each point is mean value 
for six corneas. One standard deviation above and be- 
low each mean is indicated. Findings for control 
corneas exposed to air instead of nitrogen for zero, 
two, and five hours are given as well. 


e PAS: Total Reactivity 
4 Epithelial Thickness 


© PAS: Reactivity Control 
~ Epithelial Thickness Control 
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minutes of absolute oxygen deprivation at 
the anterior corneal surface. Such imminent 
dependence on epithelial glycogen stores 
confirms the inadequacy of the glucose sup- 
ply under such conditions. Since the half- 
life of glucose has been estimated to be only 
eight minutes’ in this high metabolic rate 
tissue, such immediate demands on nutri- 
tional reserves is not unexpected. 

Although epithelial glycogen depletion is 
first detectable and initially proceeds more 
rapidly within the basal cell layer (Fig 3), 
as reported previously,! depletion is reached 
throughout the epithelium’s sagittal extent 
(ie, equivalent to diastase minimums) with 
about four hours of oxygen deprivation. 
About 80% of the final minimum, however 


is reached within half that time, approach- 


ing Smelser and Ozanics! findings that the 
glycogen stores of guinea pig corneas, which 
had worn tight fitted contact lenses, were 
virtually exhausted by two hours. 

On comparing epithelial turgescence with 
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the depletion course of glycogen from that 
tissue, it was found (Fig 5) that the relative 
increase of epithelial thickness lagged the 
relative depletion of glycogen throughout 
the five-hour oxygen deprivation course. 
This lag was greatest after half an hour of 
anoxia, the two change means (glycogen 
content and turgescence) at that time 
achieving a significant difference at the 0.01 
level. This order of events, a rapid, initial 
depletion of epithelial glycogen, followed by 
the somewhat slower progession of turges- 
cence, supports, first, the critical dependence 
of both on the anoxic state, and second, 
suggests a possible (but clearly limited) 
retarding effect of glycogen-derived energy 
on the ensuing epithelial turgescence. 


This investigation was supported in part by grant 
EY00458 from the National Institutes of Health. 


Key Words.—Corneal epithelium; glycogen 
depletion; anoxia; corneal turgescence; histo- 
chemistry. 
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Potentiation of the Corneal Graft 


The primary corneal homograft reaciion in rabbits 
can be significantly enhanced by the prior subcon- 
junctival inoculation of complete Freund’s adjuvant. 


In ATTEMPTS to study the corneal graft 
reaction in animals, several experimental 
models have been developed. The rabbit has 
been used for most of them because of its 
many favorable attributes: its corneal anato- 
my resembles man’s, it is easy to handle, its 
purchase price and cost of maintenance are 
reasonably low, and it is readily available. 
Unfortunately, however, the primary cor- 
neal homograft reaction of the rabbit is 
weak and highly variable. A means of en- 
hancing this reaction is therefore much need- 
ed. 

It is known that severe vascularization of 
the recipient cornea constitutes a serious 
contraindication to keratoplasty.1:2 In order 
to provide a comparably unfavorable bed for 
corneal grafts in the rabbit, the corneas of 
recipient animals have been vascularized. 
The objections to this method are (1) that 
the precise pattern and degree of vasculari- 
zation are not easily reproducible, (2) that 
it is difficult to quantitate the amount of 
vascularization, and (3) that the graft rejec- 
tions enhanced by this means are still weak 
and variable. 

It has been suggested by S. B. Aronson 
that pigmented rabbits might show a slight- 
ly greater immunologic response to corneal 
grafts than albino rabbits (oral communica- 
tion, 1969). Even if this were true, however, 
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the response would probably still not be 
adequate for our experimental needs. 

Xenografts have been used successfully to 
produce a marked corneal graft reaction.* 
The reaction is intense, consistent, and re- 
producible, but the xenograft is not now and 
probably never will be applicable to the 
problems associated with corneal transplan- 
tation in man. It is not immunologically 
comparable, moreover, to the homograft re- 
action. 

A rabbit model developed by Dr. Maume- 
nee in 19514 makes use of the intensified 
*‘second-set” homograft reaction. This model 
has been used extensively in animal work, 
but the second-set response has the draw- 
back of being immunologically different 
from the unaltered primary response. 

The ideal model for corneal transplanta- 
tion research would be an intense, consis- 
tent, and reproducible primary corneal ho- 
mograft reaction in the rabbit. It occurred to 
us that the use of Freund’s complete adju- 
vant, which has an intensifying effect on 
mary immunologic reactions, might be a 
means of producing such a model. To test 
this possibility, we performed the following 
experiments. 


Materials and Methods 


” The experimental animals were 72 New Zea- 
land white male rabbits weighing between 2.3 
and 2.7 kg (5 and 6 1b); 24 were used as 
corneal donors and the remaining 48 as recipi- 
ents. The recipient animals were bled before 
the experiments were performed, and their cor- 
neas were examined with a slit lamp to confirm 
the absence of a pathological condition. Corneal 
vascularization was produced in the right eyes 
of all recipient animals by swabbing the copr- 


neas gently three times with a cotton applicator ° 


soaked in 20% sodium hydroxide solution. 
When the corneal vascularization pattern had 
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Fig 1.—No graft reaction (Xx 2). 


stabilized (approximately three weeks later), 
the reactions were graded. 

The vascularized animals were then divided 
into four equal groups. Group 1 received com- 
plete Freund’s adjuvant in the foot pad and 
subconjunctivally; group 2 received tubercle ba- 
cilli in the foot pad and subconjunctivally; 
group 3 received complete Freund’s adjuvant 
subconjunctivally only; and group 4 received 
saline subconjunctivally. Groups 1 and 3 were 
thus the test groups and groups 2 and 4 the 
control groups (Table 1). When all of the 
inoculations had been made, corneal homografts 
were performed with the aid of an operating 
microscope, as follows: 

We killed the donor rabbits by injecting air 
intravenously; corneal buttons were thenere- 
moved from their eyes with a 5.5 mm trephine. 
To each recipient rabbit we gave an intrave- 
nous injection of thiopental (Pentothal) so- 
dium 12.5 mg/kg of body weight immediately 
before surgery; two anesthetic deaths occurred, 
one in group 1 and one in group 3. When the 
animal was well anesthetized, we made a retro- 
bulbar injection of 1 ml of 1% lidocaine (Xylo- 
caine) with epinephrin, producing akinesia and 
slight proptosis of the globe. An arcuate inci- 
sion was then made about 2 mm inside the 
limbus in an unvascularized segment of the 
cornea. With a corneal dissector, we prepared 





Reaction by Complete Freund’s Adjuvant 


Mervyn R. Stein, MD, San Francisco 


Fig 2.—A 2+ graft reaction (X 2). 


Fig 3.—A 4+ graft reaction (X 2). 
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Table 1.—Treatment of Rabbits Prior to Corneal Grafting Procedure 





















50 Days Prior 29 Days Prior 15 Days Prior 5 Days Prior < 
Rabbits to Grafting to Grafting to Grafting to Grafting z 
Group 1, 0.3 ml complete 0.3 ml complete 0.2 ml complete 0.1 ml complete ™ 
No. 1-12 Freund's adjuvant Freund’s adjuvant Freund’s adjuvant Freund's adjuvant 
right foot pad* left foot pad subconjunctivally subconjunctivally 
right eye right eye 
Group 2, 0.3 mi tubercle 0.3 ml tubercle 0.2 mli tubercle 0.1 mi tubercle 
No. 13-24 bacilli bacilli bacilli bacilli 
right foot padt left foot pad subconjunctivally subconjunctivally 
right eye right eye 
Group 3, 0.2 ml complete 0.1 ml complete 
No. 25-36 Freund’s adjuvant Freund’s adjuvant 
subconjunctivally subconjunctivally 
right eye right eye 
Group 4, 0.2 ml saline 0.1 ml saline | 
No. 37-48 subconjunctivally subconjunctivally | 
right eye right eye 
* Complete Freund’s adjuvant contains 5 mg killed human tubercle bacilli per 10 ml solution. 
t This solution contained 5 mg killed human tubercle bacilli per 10 ml saline. 
4 
Fig 4.—A 4+ graft reaction associated with sub- 
conjunctival granuloma (X 2). 
Fig 5.—Histologic section of conjunctival granuloma 28 > A 


Fig 6.—Histologic section of conjunctival granuloma 


showing abundant histiocytes (X 80). 
) — with giant cell (Xx 120). 


7 ae A ; al g a “nee: # 


g; 





Fig 7.—Histologic section of cornea showing homo- 
graft with no surrounding reaction (X 12). 
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POTENTIATION OF CORNEAL GRAFT REACTION—SMOLIN & STEIN 


an interlamellar pocket and extended it supe- 
riqrly to a vascular area. The rabbit donor but- 
ton (epithelium stroma, and endothelium) was 
inserted into the pocket, and a single 7-0 black 


silk suture was used to close 
the incision site. A neomycin 
sulfate-bacitracin zinc-poly- 
myxin B sulfate (Neosporin) 
ointment was placed in the 
conjunctival sac. Procaine 
penicillin (200,000 units) and 
streptomycin (200 mg) were 
given intramuscularly on the 
day of surgery. 

Two observers, working in- 
dependently, examined the 
animals with a slit lamp twice 
a week for 50 days and re- 
corded the corneal and con- 
junctival reactions. On day 
60, the animals were bled and 
then killed. The corneas were 
fixed in 4% formaldehyde so- 
lution, embedded in paraffin, 
sectioned, stained with hema- 
toxylin-eosin, and subjected to 
histologic study. 

Grading System.—The de- 
gree of vascularization of each 
cornea and the graft reac- 
tions are recorded in Table 
2. Vascularization was graded 
according to the percentage 
of the cornea vascularized as 
follows: 0 indicates 0%; 1+, 
1% to 25% vascularized; 2+, 
25% to 50% vascularized; 3+, 
50% to 75% vascularized; and 
4+, 75% to 100% vascular- 
ized. The corneal homograft 
reaction was graded as fol- 
lows: 0 indicates no graft re- 
action (Fig 1); 1+, minimal 
edema of the donor graft with 
a few vessels entering less 
than 25% of the graft; 2+, 
moderate edema of the donor 
graft with vessels extending 
into almost 50% of the graft 
(Fig 2); 3+, very edematous 
graft with numerous vessels 
entering 75% of the graft; 
some edema of the recipient 
bed and mild iritis; and 4+, 
egraft totally vascularized and 
edematous; some necrosis of 
the graft with edema of the 
recipient cornea and moder- 


ate iritis (Fig 3). 


As shown in Table 2, the rabbits in group 


Results 


Table 2.—Degrees of Vascularization and Corneal 
Graft Reactions in 48 Rabbits* 
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Vasculari- Corneal Graft Reaction 7 

zation Days After Grafting | ‘ay 

Rabbit Prior to ‘eg 
No.t Grafting 7 12 14 19 23 26 28 33 35 40 49 54 | pe 

1 1+ 0 O0 O 1+ 1+ 24 2+ 2+ 24 2+ 1+ 1+ ae 

2 0 Ò O. 14 24 14+ 24 24 24 2i AT | Se 

3 i+ 0 0.0.0 0 050 0: 0A OSOREN | 

4 3+ 24+ 2+ 2+ 24 2+ 14 1+ 14 1 ee | p: 

5 1+ l+ 1+ 24 2+ 24 2+ 2+ 24 24 24 14 IF 9) oe 

6 3+ 3+ 3+ 34 34 34 2+ 2+ 2+ 2+ 4+ 4+ 4+ E 

7 0 O O- 14 14 14 1+ 1405053040200 ae 
8 2+ 34 3+ 3+ 3+ 3+ 3+ 3+ 34+ 2+ 24+ 24 24+ | | 
9 0 24+ 24 2+ 24 2+ 1+ 1+ 14 14224 a 
10 O 0 0 0 0O 1+ 14°14 1+ 1436 fx: 
11 0 0 0 OQ -0 14 14 1+ 1207020 & 
12 0 0 0 0 0 0 0O 0o 0 or 0U S: 

13 O 0 0 ° 00- 0 0 0 0. Or cO Me 

15 0 1} 1+ 14+ 14 14+ 14 14+ 14146 OCON 4 
16 Ip Le 14 1+ 34-24 14 oe 240 ee oe 
17 it +0 0 0 0 0 0 +0! 0 "Ot tiaeOr ee A 
18 2E 24 24 24.24 24 24 24 R ; 

19 i+ oio 0 0 0 0.-0° On O ie 
20 if 0 0 °0 0 0 0 0.0 OG. 000m AE 
21 0 0 0 0 0 0 0.0 "0 0520 ioe i 
22 0 0 0 0 0 0 0 0 0 6 sO ene a 
23 34+ 1+ 1+ 1+ 1+ 140.0 O 0-0 EAA A 
24 0 tE 2 34 24.24 24 9415940 > eee as 
25 2+ Be 
27 0 A+ 44+ 4+ 44 44 44 4+ 44 44 4+ 44 44 3 

28 0 34+ 3+ 34+ 34+ 34 3+ 34 2424 ARANE a 
29 l+ 1+ 14 14+ 14 14 l+ 1+ 14 14+ 14+ 14 1+ a 

30 0 24 34 2+ 24+ 24 24 24 24.04 Seen ee | 

31 IF 3+ 34.34 34 2+ 24 2+ 2+ OF Pate E 
32 0 3+ 34+ 44 44+ 44 44 44 44 34 2h oes ; 
33 0 1+ 14 14+ 14+ 14+ 14 14 1-4 

34 1+ 44 44 4+ A+ 44 44 44 AL A eee a 
0 0 Se 

1 O E 

0 O 0 Oo BS 

o 0 0 0 ‘a 

0 0 0 0 E 

0: Q 0 60 “aM 

0 Oo 1+ 1 4 

o 0 Oo 0 = 

0 O 0 Oo | 

0 Oo 1+ 0 o0 RS 

0 O 0 0 O Ba 

48 tes, 0 .OabOe-O “6, On E E E T Fr 

* Rabbits No. 14 and 25 had lids too edematous to permit grafting; ‘a 

rabbits 26, 35, and 36 died. oH 

+ Rabbits 1-12 are group 1; 13-24, group 2; 25-36, group 3; and È 

37-48, group 4. F 

a 
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2 Fig 8.—Histologic section of cornea showing homo- 
Ss graft with no surrounding reaction (X 40). 

ae 


1 (No. 1 through 12) and group 3 (No. 25 
through 36) had more intense graft reac- 
tions than the rabbits in control group 2 
(No. 13 4hrough 24) and control group 4 
(No. 37 through 48). The P value was 
< .001 when either test group was compared 
with either control group. When the animals 
in group 1 and 3 were compared, there was no 
statistically significant difference between the 
groups in their clinical responses to the cor- 
neal homograft (P = .05). Nor was there any 
statistically significant difference in the clin- 
ical responses manifested by the two control 
groups (2 and 4). 

On the average (but not rabbit for rab- 
bit), the severity of the pregraft vasculariza- 
EE tion correlated well with the severity of the 
fe graft response. Animals whose vasculariza- 
`. tion averaged 0 or 1+ had an average graft 
`. reaction of 1.0; animals averaging 2+ vascu- 
y larization had an average graft reaction of 
1.9; and animals averaging 3+ vasculariza- 
tion had an average graft reaction of 2.4. 

The foot pad reactions were recorded for 
y group 1 and were uniformly severe in all 
= rabbits. The injection site was acutely in- 
flamed, and there was extensive swelling of 
bs, the paw. There was no correlation between 
the foot pad reactions and the corneal graft 
reactions. There was no foot pad reaction in 
_-—s group 2. 

È The conjunctival reactions in group 2 and 
- 4 were negligible. In group 1 and 3 the early 
response consisted of conjunctival hypere- 
mia and edema. This progressed ultimately 
A to éhe formation of a conjunctival granu- 
x loma (Fig 4). The animals in group 1 had a 
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POTENTIATION OF CORNEAL GRAFT REACTION—SMOLIN & STEIN 


Fig 9.—Histologic section of cornea showing medi- 
um-sized lymphocytes, polymorphonuclear leukocytes, 
and plasma cells surrounding donor homograft (x 210). 


Fig 10.—Histologic section of cornea showing neo- 
vascularization in recipient's midstromal area (X 20). 





Fig 1 .—Histologic section of cornea showing marked 
homograft reaction with resorption of donor tissue 
(x 30). 
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Fig 12.—Histologic section of cornea showing marked 
homograft reaction with resorption of donor tissue 
(x 100). 


mild, standard reaction, which did not ap- 
pear to correlate well with the corneal graft 
reaction. The animals in group 3 had a more 
intense and variable conjunctival reaction, 
and its severity appeared to correlate well 
with the corneal graft reaction: the four 
rabbits with a mild conjunctival reaction 
had graft reactions of 1+, 1+, 2+, and 2+, 
respectively; the three rabbits with a moder- 
ate conjunctival reaction had graft reactions 
of 3+, 4+, and 4+, respectively; and the two 
animals with a severe conjunctival reaction 
had severe corneal graft reactions (4+ and 
4+). 


Histopathological Findings 


Conjunctiva.—Histologic sections of the 
conjunctival granulomata revealed a marked 
hypercellularity composed mainly of histio- 
cytes (Fig 5) with abundant foam in the 
cytoplasm. There were also many medium- 
sized lymphocytes and moderate numbers of 
giant cells (Fig 6) and epitheloid cells. Plas- 
ma cells, however, were very rare. 

Cornea.—In those cases in which there 
was no clinical corneal graft reaction (Fig 7 
and 8), the histological findings corroborat- 
ed our clinical evaluation. 

. When the graft reactions were mild, lym- 
phocytes (primarily medium-sized), poly- 
morphonuclear leukocytes, and a few plas- 
ma cells were noted around the graft (Fig 
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9) and in the limbal tissue. In the recipient 
cornea surrounding the graft, there were 
small blood vessels, primarily in the anterior 
or midstroma (ie, at the level of the graft) 
(Fig 10). 

When the graft reactions were severe, the 
numbers of lymphocytes and plasma cells 
were increased at the graft site, but the pre- 
dominant cell type was the polymorphonu- 
clear leukocyte. Necrosis of the graft was 
noted only in the severest reactions (Fig 11 
and 12). The polymorphonuclear response 
was less intense at the limbus than around the 
graft. Both the number and size of the blood 
vessels in the graft bed were increased in the 
cases with the severe graft reactions, and 
there were blood vessels in the grafted tissue. 


Comment 


In this study, complete Freund’s adjuvant 
significantly potentiated the primary corneal 
homograft reactions. Group 1 and 3 had 
significantly more severe corneal reactions 
than the control group 2 and 4. In these 
control groups, the reactions in the group 
receiving killed tubercle bacilli alone (group 
2) were of the same degree as the reactions 
in the group receiving saline (group 4). 
Group 3 showed the most severe corneal and 
conjunctival reactions; the prior use of com- 
plete Freund’s adjuvant in the foot pad 
(group 1) apparently resulted in a dimin- 
ished response when the animal was rechal- 
lenged subconjunctivally. 

It would appear that the subconjunctival 
inoculation of complete Freund’s adjuvant 
was responsible for the potentiation of the 
graft reaction, but the vascularization that 
preceded the grafting procedure of course 
had its own potentiating effect. As anticipat- 
ed, it was difficult to produce standard, re- 
producible vascularization, and the potentia- 
tion induced by the vascularization therefore 
varied considerably. The vascularization in 
group 3, however (which was either 0O or 
1+), did not seem to play any role in the 
marked potentiation of this group’s graft 
reactions. | 

Histologic sections of the conjunctival 
granulomata revealed cellular elements simi- 
lar to those observed by Howes® in guinea 
pigs sensitized to the Calmette-Guerin bacil- 
li (BCG) and then challenged intracorneal- 
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ly with the same material. Histologically, 
the lesion was characterized by a large num- 
ber of histiocytes, nodular aggregates of 
lymphoid cells, and small numbers of “acti- 
vated” lymphoid elements. Howes® discussed 
the role of these cells in the delayed (cell- 
mediated) type of hypersensitivity reaction. 

Histologic sections of the corneal graft 
undergoing rejection revealed changes simi- 
lar to those previously described by one of 
the authors (G.S.) in his experiments on 
intralamellar homografts.® 

The question remains, what is the mecha- 
nism by which locally injected complete 
Freund’s adjuvant potentiates the corneal 
graft reaction? The following are a number 
of possibilities: 

(1) Complete Freund’s adjuvant may ac- 
tivate the immunologic system nonspeci- 
fically so that an enhanced response occurs 
when the animal is exposed to transplanta- 
tion antigens. 


ek a ae ae ele A a ae ted i haae a cae LE, 


(2) The conjunctival granulomata are 
highly vascularized, and the presence of so 
many vessels in areas contiguous to the 
limbus may expedite the animal’s early rec- 
ognition of foreign protein, as represented 
by the grafted corneal material. 

(3) The presence of cells that are able to 
participate in delayed or cell-mediated 
hypersensitivity reactions in areas adjacent 
to the grafted material may contribute to 
the enhancement of the response. 

(4) The afferent limb of the corneal graft 
reaction may possibly be “primed” by the 
reaction to complete Freund’s adjuvant. 

Further experiments will be undertaken 
in an effort to evaluate these various possi- 
bilities and to define the graft-inducing 
mechanism accordingly. 

This investigation was supported in part by Pub- 
lic Health Service research grant EY-00310. 

Key Words.—Homograft; Freund’s complete 
adjuvant; granuloma; intralamellar; foot pad. 
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Choroidal Blood Flow 


II. The Effects of Autonomic Agents 


Suresh R. Chandra, M D, and Ephraim Friedman, M D, Boston 


The effects of autonomic agents on the choroidal 
circulation were studied by the radioactive krypton 
desaturation technique in anesthetized cats. Levar- 
terenol, epinephrine, and acetylcholine, when ad- 
ministered locally via the lateral long posterior cil- 
iary artery (LLPCA), caused the anticipated 
changes in choroidal vascular resistance (CVR), 
and corresponding changes in choroidal blood 
flow (CBF). When administered systemically via 
the femoral artery, the changes in the mean arteri- 
al pressure (MAP) tended to mask any changes in 
CVR resulting in an opposite effect on CBF. Iso- 
proterenol was found to have no effect on CBF 
when administered via the LLPCA; when injected 
via the femoral artery, it resulted in a decrease in 
MAP and CBF without a significant change in CVR. 


E GENERAL, the regulation of blocd flow 
in most vascular beds depends upon local 
and nonlocal factors. Perfusion pressure is 
the most important nonlocal factor, whereas 
the local factors vary with the functions and 
metabolic requirements of the various tissues. 
Tissue oxygen tension has been demonstrated 
to play an important role in regulating 
the flow of blood in skeletal and coronary 
muscle. Tissue carbon dioxide tension, in 
the case of the cerebral circulation, and 
temperature, in the case of the skin, have 
also important local factors. The autonomic 
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Fig 1.—Results of levarterenol experiments. 





Fig 2.—Results of epinephrine experiments. 


Percent of 3° 
Increase 20 


Percent of 2° 
Decrease 30 


40 


Arch Ophthal—Vol 87, Jan 1972 


p 


. í S i, Wy di - = . 5 
j d a, eT? Saat) eee 5 $% + l d 
EPE awe FEN Yi SERE a ot aS ie Ae A 5 Pe et S| or E D ` EEES et fi 


—low— —high— 


Femoral Artery 








R 





s a 
"Ia 
A 


A 
a 
tei 
Res. 
A 
v ` 


J 
= 


4 AS 4 ¥ lee 
it At ies 


ie 


+ 
og ad 


a | à E S 
yan No s 
EE AA ey ened OE 


ict 
PET 


‘A z 


JA at 


- 


wes 


od eS i ae pans P 
PEE E ERANA LE SITIA 


A$ 
v, 


pro 


EPE EE S 
MA a a 


a 
al tet 


FA ge > 
i; T Po wre 
sae hy i 


wE 
P Beier 


“% 
> 


ve e .' . + he ` T7 eh: 
4 ae er Me ane Mit rs as e S 
ii piae EE E E ST 


wes 


aa 


ONSA 
aban a 


w 7 
DE 
> n 
TEES F cis 


ty h 


r ` t 
4 
ine 


pe 
aaa See 


Se 
ad 
ay 


č 
ESP SAM 


ry of G>; 
> Pe 
ze f ai 


F 


7 Sry 
D AS 


g 
Pand 
E 


~ = xr. . > 
ty, 5 a 
ára BR Pei 


= 
~ 


Fi 


VA 

E. 

Ri, r y EA 
Mir 


Yr “LF ese CVA = b — =} my, > Popy aT rw 1 A FCT. Se wr a) A eae ae Ne - g7 Ļ Tr 
naa a e een a n a aA S ao a de eo ae aaa aip Aent 


68 ' CHOROIDAL BLOOD FLOW—CHANDRA & FRIEDMAN 


nervous system, including its circulating hor- 
mones, plays an important role in regulating 
the flow of blood in skeletal muscle. In many 
vascular beds a combination of these local 
factors influences the blood flow. 


The effects of oxygen and carbon dioxide 
on the choroidal vascular bed have been 
studied.!-3 Although the role of the autonom- 
ic nervous system and of autonomic pharma- 
cologic agents on the choroidal circulation of 
animals has been investigated?-4 there are no 
reports of the effects of these agents on 
effective or “nutrient” flow when adminis- 
tered locally. This is the purpose of this 
study. 


Materials and Methods 


The method used was similar to that de- 
scribed in the first communication of this se- 
ries.5 

Levarterenol, epinephrine, isoproterenol, and 
acetylcholine were injected in varying concen- 
trations, first in the lateral long posterior cili- 
ary artery (LLPCA) and then in the femoral 
artery, and their effect on choroidal blood flow 
(CBF) was observed. Intraocular pressure was 
maintained manometrically at 15 mm Hg dur- 
ing all of the experiments. The interpretation 
of drug effects was based on the alpha, beta, 
and gamma receptor concept of Ahlquist,* and 
Green and Kepchar.? 


Results 
Levarterenol, an alpha stimulator, was in- 
jected into the LLPCA in doses of 0.1yg to 
10.0ug. At lower dosage levels there was an 


Fig 3.—Results of acetylcholine experiments. 
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average increase in choroidal vascular resis- 
tance (CVR) of 32% with a corresponding. 
36% decrease in CBF with minimal change 
in the mean arterial pressure (MAP). At 
higher dose levels the increase in the vascu- 
lar resistance was 155% with a marked rise 
in MAP of 123% with no significant change 
in CBF. 

Injection of levarterenol via the femoral 
artery resulted in a 100% rise in MAP, a 
119% rise in CBF, and 7% rise in the CVR. 
The results of the above experiments are 
summarized in Fig 1. 

Epinephrine, when injected locally via the 
LLPCA in doses of 0.5ug to 1.04g resulted in 
a 33% increase in CVR, a corresponding de- 
crease of 38% in CBF, and a 12.0% decrease 
in MAP. Systemic injection of low doses via 
the femoral artery showed an increase of 
15% in CVR and a corresponding decrease 
of 16% in CBF with no significant change in 
MAP. In high doses there was an average 
increase of 22% in MAP and 43% increase 
in CBF with 11% decrease in CVR. This 
decrease in MAP in small doses and increase 
in MAP in higher doses is probably due to 
the fact that, in small doses epinephrine 
lowers blood pressure by its beta receptor 
action, but larger doses also activate alpha 
receptors with an overall increase in periph- 
eral vascular resistance.’ Results of the 
above observations are summarized in Fig 2. 

Acetylcholine was administered in doses of 
lug to 10ug. Low doses injected into the 
LLPCA resulted in an average 35% decrease 
in CYR with a corresponding increase of 
30% in CBF with a 19% decrease in MPA. 


Fig 4.—Results of isoproterenol experiments. 
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In high doses there was an average decrease 
of 40% in CVR, 42% in MAP with 27% 
increase in CBF. Changes in the MAP 
caused by acetylcholine tended to mask the 
local effect. Similarly, systemic injection into 
the femoral artery caused a 42%, decrease in 
MAP, a 38%, decrease in CVR with an 18% 
increase in CBF. The results of these obser- 
vations are summarized in Fig 3. 
Isoproterenol was administered in doses of 
0.0lug to 1.0ug. When injected via the 
LLPCA, there was a 14%, decrease in MAP, 
a 7% increase in CVR, and a 27% decrease 
in CBF. Injection via the femoral artery 
resulted in an average 18% decrease in 
MAP, a 30% decrease in CBF, and a vari- 
able effect on CVR. The results of these 
observations are summarized in Fig 4. 


Comment 


Autonomic agents such as levarterenol, epi- 
nephrine, and acetylcholine have signicant 
effects on CVR and CBF indicating the pres- 
ence of alpha and gamma receptors. In this 
respect, the choroidal vascular bed resembles 
that of other tissues except for the brain and 
retina. On the other hand, isoproterenol does 
not seem to have an appreciable effect on 
CVR indicating the absence of beta recep- 


è Ti nT Ce ot aida = co a, aCe ae TPR Po? LS o SPT aT uT 
rr } J > 1% 4 
` ’ ia ~ 
s ° 


CHOROIDAL BLOOD FLOW—CHANDRA & FRIEDMAN ' 69 


tors. These results confirm the observations 
reported by Bill? who measured uveal bulk 
flow and those of Morgan and Macri* who 
measured uveal vascular reactivity. 

It is noteworthy that there was a marked 
change in CVR and CBF when these agents 
were administered in small doses via the 
LLPCA, but following the systemic adminis- 
tration via the femoral artery or in high 
doses via the LLPCA there was a marked 
change in MAP which masked the local 
effect on CVR. The results of these studies 
suggest, therefore, that if these autonomic 
agents could be introduced directly into the 
choroidal circulation in concentrations which 
have no systemic effect, CBF can be changed 
in an appropriate direction. The use of ace- 
tylcholine, for example, in ischemic and oc- 
clusive diseases of the choroid would be ap- 
propriate only if it could be administered 
locally in doses which do not change the 
MAP. Methods for such administration do 
not appear to be available at this time. 


This investigation was supported by National Kye 
Institute grant EY-00314. 


Key Words.—Choroidal blood flow; choroidal 
vascular resistance; perfusion pressure; blood 
pressure; autonomic agents; pharmacodynam- 
ics; homeostasis. 
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Choroidal Blood Flow 


HI. Effects of Oxygen and Carbon Dioxide 


Ephraim Friedman, MD, and Suresh R. Chandra, MD, Boston 


The effects of 100% oxygen and 10% carbon 
dioxide on the choroidal circulation were studied by 
the radioactive krypton desaturation technique in 
anesthetized cats. One hundred percent oxygen 
caused an increase in choroidal vascular resistance 
(CVR) and a decrease in mean arterial pressure 
(MAP), both of which resulted in a slight decrease 
in choroidal blood flow (CBF). Ten percent car- 
bon dioxide caused a marked decrease in CVR, a 
variable change in MAP, with a new increase in 
CBF. 


A vToREGULATION has been described 
in skeletal muscle, kidney, brain, intestine, 
and liver,! and it has also been demonstrat- 
ed in the choroidal vascular bed at low 
perfusion pressures.2 The controlled variable 
in physiological situations in which auto- 
regulation is found varies with different vas- 
cular beds. Tissue oxygen tension has been 
shown to be the controlled variable in the 
myocardium? and in skeletal muscle,‘ and 
carbon dioxide tension has been shown to be 
the controlled variable in the cerebral vascu- 
lature. Whether or not the respiratory gases 
are the controlled variables in the case of 
the choroidal circulation is unclear as the 
effects of oxygen are conflicting.®.7 

The purposes of this communication are 
to report the results of a study of the effects 
of 100% oxygen and 10% carbon dioxide on 
the choroidal circulation and to compare 
them with their effects on the cerebral and 
the retinal circulations. 


Methods and Materials 


The method used was identical to that de- 
scribed in the first paper of this series’ with 
the single exception that a tracheostomy was 
performed and the tracheostomy tube was con- 
nected to a respirator (Bird Mark 7). Measure- 
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Results of oxygen and carbon dioxide experiments. 


ee AEE E S 
Effect of 100% Oxygen and 10% Carbon Dioxide 
in Air on Choroidal Circulation 





MAP 
Experiment Gas Breathed (mm) CBF CVR 
1 Air 100 1,400 0.060 
Oxygen 100 1,306 0.066 
2 Air 105 730 0.123 
R Oxygen 100 572 0.152 
3 Air t37 1,180 0.11 
_ Oxygen 102 750 0.116 
4 Air 120 880 0.119 
EA Oxygen 102 630 0.138 
5 Air 105 1,000 0.09 
Oxygen 95 921 0.87 
e6 Air 105 980 0.092 
Carbon dioxide 90 1,260 0.067 
7 Air 100 1,040 0.083 
oe Carbon dioxide 115 1,740 0.057 


ment of the choroidal blood flow (CBF) and 
the mean arterial pressure (MAP) were made 
While the animal was breathing air, 100% oxy- 
gen, and 10% carbon dioxide with air, respec- 
tively. Intraocular pressure was kept constant 
manometrically at 15 mm Hg during all experi- 
ments. Two to five measurements were made 
after ten minutes of breathing each of these 
gases. 


Results 
One hundred percent oxygen always re-* 
sulted in a slight decrease in choroidal vas- 
cular resistance (CVR) and a corresponding 
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increase in CBF whenever the MAP was 
unchanged; decreases in the MAP, however, 
tended to mask the effect of CVR on CBF. 

Ten percent carbon dioxide caused a mod- 
erate decrease in CVR with a slight but 
variable effect on the MAP resulting in a 
moderate increase in CBF. 

The results of these experiments are sum- 
marized in the Table and Figure. 


Comment 


Previous studies of retinal vascular re- 
sponses in humans’ showed that 100% oxy- 
gen causes a marked constriction of retinal 
vessels. However, 10% carbon dioxide causes 
an insignificant increase in the caliber of 
the visible retinal vessels but a decrease in 
the arteriovenous oxygen difference, suggest- 
ing an increase in the flew of blood. Studies 
of the cerebral vascular bed!° showed that 
carbon dioxide caused a 75% increase in 
blood flow with a corresponding decrease in 
the vascular resistance; 100°, oxygen caused 
a mean reduction in blood flow of 183% with 
a moderate increase in vascular resistance. 

Studies of the choroidal circulation of cats 
and rabbits by Bill® showed that 100% oxy- 
gen had no effect on the uveal vascular 
resistance (UVR) in rabbits or cats, but 
12% carbon dioxide caused a 10% to 15% 
reduction in UVR in rabbits and 25% to 
50% reduction in UVR in cats. Trokel,’ on 
the other hand, reported that in rabbits 
100% oxygen caused a 69% increase in 
choroidal vascular resistance and a 32%, 


decrease in CBF. Ten percent carbon diox- 


ide caused a 32% decrease in vascular resis- 
tance and a 61% increase in choridal blood 
flow. 

The results of our studies indicate that in 
cats, with 100% oxygen, there is no signif- 
icant change either in CVR or CBF prov: ‘ded 
the MAP does not change; with a decrease 
in MAP, there is a corresponding reduction 
in the CBF. Inhalation of 10% carbon diox- 
ide, on the other hand, has a moderate effect 
on CVR and blood flow. The choroidal vas- 
cular bed seems to respond more to carbon 
dioxide than to oxygen (in contrast to the 
retinal vasculature), suggesting that the 
analogy between the choroidal and cerebral 
circulations does appear to be appropriate. 


The relative insensitivity of the choroidal 
vascular bed to high concentrations of oxy- 
gen, particularly in the hyperbaric situation, 
has been suggested by others!!:!” to assist in 
maintaining a constant supply of oxygen to 
the outer layers of the retina (provided the 
oxygen consumption of the retina is not 
altered). In the absence of any direct evi- 
dence of the effect of these gases on the 
choroidal circulation in man, the extrapola- 
tion of these studies to the clinical situation 
of occlusive and ischemic vascular diseases 
would suggest that the use of either oxygen 
or carbon dioxide alone would probably be 
less beneficial than the effect of their use 
together in improving the oxygen supply to 
the outer layers of the retina. 


This investigation was supported by National Eye 
Institute grant EY-00314. 

Technical assistance was provided by Susan Oak 
and Gail Watson. 


Key Words.—Choroidal blood flow; choroidal 
vascular resistance; blood pressure; perfusion; 
respiratory gases; oxygen; carbon dioxide; ho- 
meostasis. 


References 


1. Green HP, et al: Handbook of Physiology. 
Baltimore, Williams & Wilkins Co, 1963, p 944. 

2. Friedman E: Choroidal blood flow: I. Pres- 
sure-flow relationships. Arch Ophthal 83:95-99, 1970. 

3. Guz A, Kurland GS, Freedberg AS: Relation of 
coronary flow to oxygen supply. Amer J Physiol 
199:178-182, 1960. 

4. Jones RD, Berne RM: Skeletal muscle blood 
flow regulation. Fed Proc 20:104, 1961. 

5. Green HD, Gregg DE: Cerebral circulation. 
Amer J Physiol 130:97-107, 1940. 

6. Bill A: Aspects of physiological and pharma- 
cological regulations of uveal blood flow. Acta Soc 
Med Upsal, 1962, pp 123-134. 

7. Trokel S: Respiratory gases and the choroidal 
hemodynamics. Arch Ophthal 73:838-892, 1965. 

8. Friedman E, Kopald HH, Smith TR: Retinal 
and choroidal blood flow determined with Kr® in 
anesthetized animals. Invest Ophthal 3:539-547, 
1964. 

9. Frayser R, Hickam JB: Retinal vascular re- 
sponse in breathing increased carbon dioxide and 
oxygen concentrations. Invest Ophthal 3:427-431, 
1964. 

10. Kety SS, Schmidt CF: Effect of altered arteri- 
al tensions of carbon dioxide and oxygen on cerebral 
blood flow and cerebral oxygen consumption of 
normal young man. J Clin Invest 27:484-492, 1948. 

11. Anderson B Jr, Saltzman HA, Barbee JY: 
Effect of CO, on delay in ischaemic visual black- 
outs. Invest Ophthal 4:955, 1965. 

12. Patz A: Oxygen inhalation in retinal arterial 
occlusion: Preliminary report. Amer J Ophthal 40: 


789-795, 1955. s 


Arch Ophthal—Vol 87, Jan 1972 


3 S ld i . “~ b 
Saa r A ied S a a ÉL ASA T 


; r i 4 
s t A ` = 
eubtsabe Sere pat det alae ri iL) a od i TS nl un Sl a 


nri Tee i lta wd. ah rE 


AY p J . 
ye 


o's 
Bs Noe 


ee 
E? 
a 

Vs p 





™ 
T 
Ta 
| E 
pE 

in 

í 
er 


$ 


r 


PUN CF iat 
Si, Pee Pa cee TE 
Baa tab fae 


A rent a 
SA RS ae 


hy, 
A 


pi 


in E 
x > +» 
rn ee ee 


% 
s 


s 
fate 


te eS 
Sey > 
Babs mt 


sA 
KARAY 
TF 


í ` 
: ` 
En 
Sat Bee ew 
A Jo = 


à 


Fay - 
EES E R APAR 


Ei A + e = 
Rats alice 


ae 
We Ae 


i. 
ach! 


RES ES a 


= a7 = 
ry et - 


rr = 6 
be ise 
J yS 
A 
MA pt A 


hee 


a E a a a MM a 
7 ‘ + he - AS Ba j < . } 
* “W <Ja ’ 


72 


Annual Review 


Physiological Chemistry 
of the Eye 


G. Winston Barber, PhD, Philadelphia 


Sincer the last of these reviews,! two ex- 
tensive summaries of ocular biochemistry 
have appeared, and a new journal was 
added to the growing collection specializing 
in eye research.* Such bibliographic richness 
leaves little in the way of topics needing 
review in depth. The present effort is there- 
fore limited to bringing a number of subjects 
up to date as of May 1971. 

Three topics have been deferred for future 
review: biochemical aspects of ocular growth 
and differentiation, lens proteins, and visu- 
al pigment chemistry and photochemistry. 
These were included in the last review! and 
have received additional recent coverage. A 
symposium on the biochemistry of the retina, 
principally with respect to visual pigments, 
was held at the University of Nijmegen 
(Netherlands) in 1968. Bonting and Dae- 
men® have provided an informative resumé 
of 27 papers and four discussion groups con- 
cerning retinal metabolism. and the structure, 
photolysis, and regeneration of visual pig- 
ments, as well as the ionic and electro- 
physiologic events accompanying photolysis. 
Photochemistry of the retina is also covered 
in the second edition of Brindley’s mono- 
graph.* Bloemendal? has prepared a summa- 
ry of 23 papers and five round table discus- 
sions from the lens symposium held at the 
University of Nijmegen in 1968. Most of the 
papers were on lens protein studies, and the 
report is an excellent, readable survey of this 
subject. 

Submitted for publication June 15, 1971. 

From the Department of Biochemistry, Wills Eye 
Research Institute, Philadelphia. 

Reprint requests to Wills Eye Research Institute, 


8601 Spring Garden St, Philadelphia 19130 (Dr. 
Barber). 


A symposium on comparative aspects of 
lens and red blood cell biochemistry was 
held at the City of Hope Medical Center in 
1970. The transcript, which should appear in 
1971, should provide a useful résumé of the 
fascinating similarities of these two tissues. 
Development of the lens was the subject of a 
symposium held in Utrecht, Netherlands, in 
August 1971. 


Tears 


Holly and Lemp? and Lemp et al!’ have 
described experiments designed to determine 
the wettability of the corneal epithelium. 
After exhaustive washing with saline to re- 
move endogenous glycoprotein, measurement 
of surface properties indicated that the sur- 
face of the rabbit epithelium is hydrophobic. 
Submaxillary mucin from cattle greatly in- 
cregsed wettability, and it was proposed that 
this is the natural function of the glycopro- 
tein secretion of the conjunctiva. Lemp et 
al!1 have described patients who demonstrat- 
ed no deficiency of lachrymal secretion but 
nevertheless displayed instability of the tear 
film. This was ascribed to deficiency of mu- 
cin due to a shortage of conjunctival goblet 
cells. 

The composition of the lipid fraction of 
human tears has been determined by thin- 
layer and vapor-phase chromatography to be 
a mixture of neutral waxes and cholesterol 
esters.12 Samples collected by direct expres- 
sion of the Meibomian gland and by absorb- 
ing the tear film with filter paper were indis- 
tinguishable. Brown!" has investigated thes 
surface properties of the Meibomian gland 
secretion. The material is solid at tempera- 
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tures below 35 C, but spreads on water when 
warmed. No effect of such layers on retard- 
ing “evaporation from beakers of saline could 
be demonstrated, which casts doubt on the 
proposed role of tear lipid in inhibiting cor- 
neal perevaporation. The effect of removing 
the lipid film has been confirmed many times 
in the eye, however, and it appears that the 
increased evaporation and corneal thinning 
observed may be due to rapid alteration in 
the permeability of the epithelium.14 

The most superficial layer of the epitheli- 
um, which would be most quickly affected by 
removal of the tear film, was shown to be the 
site of greatest resistance to the flow of 
water.1® 

Maurice!® has shown that when hyperton- 
ic drops are instilled into the human cul 
de sac, the tonicity is almost immediate- 
ly reduced to normal, not by increased flow 
of tears, but by osmosis from the tissues. 


Cornea 


Metabolism.—We have known for some 
time that the corneal epithelium of the rab- 
bit has an active hexose monophosphate 
shunt, with a consequent high capacity for 
preduction of reduced cofactor, dihydronico- 
tinamide-adenine dinucleotide phosphate 
(NADPH), and there has been much specu- 
lation concerning the normal mechanism of 
reoxidation of the cofactor.17 One frequently 
suggested possibility is the reduction of oxi- 
dized glutathione via the enzyme glutathione 
reductase, which utilizes the same cofactor. 
For this to be practical, a mechanism for 
oxidation of glutathione is required, and 
some interaction with the ascorbic acid-dehy- 
droascorbic acid system has usually been 
proposed. Oxidation of ascorbic acid and 
reduction of dehydroascorbic acid by gluta- 
thione can occur spontaneously, but the pos- 
sible existence of enzymatic mechanisms for 
this pathway has not been studied in the 
cornea. 

Anderson and Spector!® have now demon- 
strated the existence in calf corneal epitheli- 
um of two enzymatic mechanisms for ascor- 
bic acid mediated oxidation of glutathione. 
Qne of these is a dehydroascorbic acid reduc- 
tase, and the other is a glutathione peroxi- 
dase similar to that found in lens.1° The two 
pathways seemed about equally active, al- 


though their relative contributions to normal 
corneal metabolism cannot be estimated 
without knowledge of equilibrium parame- 
ters and relative rates of production of hy- 
drogen peroxide and dehydroascorbic acid. 
The latter can be produced by the enzyme 
ascorbic acid oxidase, known only in plant 
tissue, and both can result from nonenzymat- 
ic oxidation of ascorbic acid catalyzed by 
heavy metals or by riboflavin and ultraviolet 
light. 

The presence of catalase activity has been 
demonstrated in extracts of lens epithelium 
and of corneal epithelium and endotheli- 
um.?° Activity was not found in lens fibers or 
corneal stroma. The level of activity in ex- 
tracts of the two epithelial tissues was about 
2%, of that in liver extracts, and most of the 
activity in corneal epithelium was localized 
in mitochondria and microsomes. It was sug- 
gested that catalase might serve to provide 
extra oxygen from hydrogen peroxide in 
aqueous humor. Catalase can act peroxida- 
tively at low hydrogen peroxide levels, and it 
might be suspected that catalase could be 
responsible for the glutathione peroxidase 
activity demonstrated in lens and cornea. 
But in the lens, at least, catalase inhibitors 
had no effect on the peroxidative oxidation 
of glutathione.1® 

It is known that the epithelium of the 
mammalian cornea requires oxygen for 
maintenance of normal deturgescence of the 
stroma. This has now been put on a quanti- 
tative basis. Using human subjects fitted 
with goggles, the cornea was found to hy- 
drate and swell when the oxygen partial 
pressure was maintained below a critical 
range of 11 to 19 mm Hg. Below this range, 
swelling increased as oxygen tension was 
decreased.2! Thus, the oxygen requirement of 
the epithelium is about one tenth of that 
available when the eyes are open and about 
one fourth of that available from the palpe- 
bral conjunctiva when the eyes are closed. 

Lake trout raised in hatchery environment 
develop corneal lesions and opacities some- 
what similar to those seen in human kerato- 
conus. Endothelial cells become vacuolated 
and distorted, and the keratocytes undergo 
similar changes, but the epithelium remains 
normal.2? Possibly these changes are due to 


intraocular oxygen deficiency consequent, to 


failure of the normal oxygen-concentrating 
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action of the choroid rete. The epithelium 
may normally rely on extraocular oxygen as 
in mammals and thus would be unaffected. 
With excised rabbit corneas, the mainte- 
nance of normal thickness, potential differ- 
ence, and rate of epithelial sodium transport 
are dependent on the presence of glucose in 
the bathing medium. Replacement of glucose 
by sucrose caused swelling and decreases of 
potential difference and sodium transport.” 
Riley?*+ has reviewed earlier studies of cor- 
neal respiration and glycolysis and has noted 
that conditions used were usually quite un- 
physiologic. He has reinvestigated corneal 
metabolism using rabbit corneas in a per- 
fusion chamber with the anterior surface 
exposed to air. Normal thickness was main- 
tained for five hours, during which consump- 
tion of glucose and oxygen and production of 
lactate were measured. Glucose from the per- 
fusion fluid accounted for 90% of that con- 
sumed, the remainder being accounted for by 
decrease of endogenous glucose and glyco- 
gen. Of the total, 859% was converted to 
lactic acid, which shows that earlier demon- 
strations of active aerobic glycolysis were 
not the result of unphysiologic experiments. 
About 20% of the oxygen consumed by these 
perfused corneas was obtained from the pos- 
terior perfusion fluid, which demonstrates 
that the cornea is not completely dependent 
on an epithelial source of oxygen. Riley”® 
has also reaffirmed the capacity of the ox 
cornea for aerobic glycolysis, particularly in 
the epithelium, which had been disputed. 
Riley’s experiments demonstrate that the 
rabbit cornea can be maintained without any 
direct supply of glucose to the epithelial 
surface. In similar experiments, Hale and 
Maurice?’ estimated, from the rate of glucose 
consumption and the concentrations in the 
corneal stroma and posterior perfusion fluid, 
that glucose moves across the endothelium 
much faster than it could by simple diffu- 
sion. Efflux of radioactive glucose across the 
endothelium was also faster than anticipated 
for diffusion, suggesting a mediated ex- 
change. No effect of glucose consumption in 
decreasing efflux of glucose could be detect- 
ed, however. We are thus left with a tenta- 
tive conclusion that glucose may normally be 
transported into the cornea by the endotheli- 
um. Thoft et al,27 however, have now report- 
ed analyses for glucose in anterior and poste- 


rior parts of rabbit corneas which would 
indicate that the mechanism is simple diffu- 


sion, for a gradient of decreasing concentra- ` 


tion from aqueous humor to tears appears to 
exist. 

That the aqueous humor is the most im- 
portant source of glucose for the corneal 
epithelium has been shown by implanting 
water-impermeable membranes in the rabbit 
corneal stroma.28 This resulted in reduced 
epithelial concentrations of glucose, glyco- 
gen, and adenosine triphosphate (ATP), but 
no loss of lactate or pyruvate. 

Hodson?" has studied the incorporation of 
radioactive glucose, or metabolic products 
thereof, into products insoluble in osmic acid 
fixative by autoradiography. Surprisingly, 
the most active incorporation was by the 
endothelium. The unidentified substance 
synthesized in these cells turned over rapidly 
so that chase experiments (incubation with 
nonradioactive glucose) caused loss of en- 
dothelial labeling with a half-life of about 30 
minutes. Could it be that this is a manifesta- 
tion of glucose transport by the endotheli- 
um? The stroma and epithelium also incorno- 
rated radioactivity in these experiments, but 
chase experiments merely terminated the in- 
corporation without evidence of rapid turn- 
over. Possibly the labeled substance in the 
endothelium is glucose bound to a carrier. 

Reddy? has determined the free amino 
acid composition of pooled rabbit corneas 
and of separately pooled epithelium and 
stroma. The bulk of the total free amino 
acids was found in the stroma, with the 
exception of glutathione and B-alanine which 
were concentrated in the epithelium. Con- 
centrations found were greater than in aque- 
ous humor for most constituents, clearly in- 
dicating that corneal cells accumulate amino 
acids. A crude estimate, based on published 
ratés of growth and loss of epithelial cells, 
indicated that removal of amino acids from 
aqueous humor by this route is not signif- 
icant compared to that due to aqueous out- 
flow. 

In excised corneas from hypophysecto- 
mized rats, accumulation of radioactive leu- 
cine from the incubation medium and incor- 
poration into corneal protein were both less 
than in corneas from hypophysectomized rats” 
treated with growth hormone. No normal or 
sham-operated controls were used.?! 
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Swelling.—According to a hypothesis pro- 
posed by Green,?? the function of the inward 
‘directed sodium pump in the rabbit corneal 
epithelium is to maintain a high sodium 
concentration in the stroma. This in turn 
saturates the negative binding sites of the 
sulfated mucopolysaccharides and reduces 
their affinity for water. The high sodium 
content of the stroma relative to the aqueous 
humor causes constant passive loss of sodium 
across the endothelium, but does not make 
the stroma hyperosmotic to aqueous humor 
because of binding of the excess sodium. 

If the inward transport of sodium is de- 
creased, by decreasing the concentration of 
sodium in the medium bathing the epitheli- 
um, or by inhibition of the pump with oua- 
bain or metabolic inhibition, the stromal 
sodium decreases by diffusion down the con- 
centration gradient to the aqueous humor. 
By mass-action effect, sodium binding de- 
creases and affinity of the mucopolysac- 
charide binding sites for water increases, 
with resultant swelling.** 

As the hydration of the corneal stroma 
increases, the binding affinity for sodium 
decreases, so that the net fixed negative 
charge of the stroma appears to be indepen- 
dent of hydration.** Thus, according to this 
hypothesis, the maintenance of normal hy- 
dration and thickness of the rabbit cornea is 
a highly dynamic process, depending on the 
maintenance of a large concentration gra- 
dient of sodium ion across the permeable 
endothelium by inward transport across the 
relatively impermeable epithelium. 

Microelectrode determination of the po- 
tential profile across the epithelium of the 
rabbit cornea suggests that only the outer- 
most cells are responsible for the potential 
difference of the whole cornea.*® Such exper- 
iments reveal that the highest intracellular 
potentials (negative) are found in the basal 
cells, but these cells appear to be excessively 
leaky, and the highest electrical resistance is 
found in the superficial cells.°° 

In the frog cornea, chloride appears to be 
actively transported from the aqueous humor 
side to the tears. This is in marked contrast 
to the situation in the rabbit cornea, al- 
though the potential difference across the 
epithelium is in the same direction in both 
species.*7 An outward transport of chloride 
is difficult to reconcile with Green’s explana- 
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tion of corneal deturgescence, which requires 
constant inward transport of sodium. The 
swelling properties of amphibian corneas 
have not been studied in detail, however, 
and little seems to be known about the muco- 
polysaccharides in these species. 

When frog corneas were split between cor- 
neal lamellae in situ and the two halves were 
mounted in chambers, only the epithelial 
surface showed a potential difference, so the 
chloride pump must be located in the epithe- 
lium. Low temperature inhibited chloride 
transport, decreased the potential difference, 
and caused swelling. These effects were re- 
versed by warming, but only in chloride-con- 
taining media. Thus, it was concluded that 
outward transport of chloride by the epithe- 
lium is responsible for maintaining detur- 
gescence of the cornea in the frog. If the 
endothelium plays any role, it must be via a 
“neutral” pump or an ionic pump which is 
too weak to measure.*8 

Using a microelectrode (filled with 3M 
potassium chloride) to measure tissue poten- 
tial relative to the medium, apparent differ- 
ences of 40 mv and 60 mv were found across 
the epithelium and endothelium of the iso- 
lated frog cornea, the stroma being negative 
to both surfaces.®° 

Measurement of the potential difference 
(PD) across isolated frog corneas with epi- 
thelium or endothelium removed indicated 
that the PD across the epithelium was the 
same as that across the intact cornea, the 
aqueous side being about 20 mv positive. No 
PD could be found across the endothelium. 
In intact globes, placing a macroelectrode 
against a small area of denuded stroma gave 
a PD which was positive with respect to 
intact epithelium.*° 

When microelectrodes filled with 3M po- 
tassium chloride were used to measure the 
stromal potential relative to aqueous humor, 
an apparent difference of 25 my, stroma 
negative, was found. When the microelec- 
trode was filled with Ringer solution, how- 
ever, there was no PD, indicating that the 
potassium chloride-filled microelectrode pro- 
duces a negative junction potential in con- 
tact with corneal stroma. Thus, the large 
potential “well” found in the frog corneal 
stroma (negative with respect to both tears 
and aqueous) appears to have been an ayti- 
fact.4! Zadunaisky (oral communication) has 
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since reported that the artifact observed with 
potassium chloride-filled microelectrodes can 
be eliminated by using very fine electrodes 
with high resistance. Redetermination of 
stromal potential then shows a positive dif- 
ference relative to the tear surface and no 
difference relative to aqueous humor. 


Several investigators have shown that the 
perfused rabbit cornea can maintain its nor- 
mal thickness even though deprived of all 
oxygen at its epithelial surface so long as the 
endothelial surface receives aerated medium. 
When a cornea is mounted in a perfusion 
chamber with the epithelial side covered 
with silicone oil, the endothelium can main- 
tain normal thickness of the stroma if the 
perfusion fluid is optimal. Hodson‘? has re- 
ported that this activity is dependent on the 
presence of bicarbonate in the perfusion 
fluid. If sodium is pumped out of the cornea 
by the endothelium, possibly bicarbonate is 
the other partner in a nonelectrogenic trans- 
port system. 


A method has been described for measur- 
ing corneal swelling pressure in vivo by im- 
planting discs of a hydrogel, the swelling 
pressure of which is known. Thus, measure- 
ment of disc thickness in the cornea gives the 
swelling pressure.*? For the rabbit cornea, a 
swelling pressure of about 50 mm Hg was 
estimated. 


The hydrostatic permeability to water of 
Descemet’s membrane of the rabbit has been 
calculated from data on swelling rates of 
corneas with endothelium or both endotheli- 
um and Descemet’s membrane removed.*4 
The hydrostatic permeability coefficient so 
estimated was in the range 15 to 37 x 10° 
cm sec! atm-!, which may be compared 
to the values 0.67 x 105, 4.9 x 10-5, and 
1.6 x 105- cm sec"! atm- calculated for rab- 
bit epithelium, stroma, and endothelium by 
Mishima and Hedbys. 

Rhee et alt have measured the hydraulic 
conductivity and the reflection coefficient for 
the endothelium of the cat cornea, with re- 
sults which suggest that the intercellular 
space is less than in the rabbit. 

The water permeability of human and 
rabbit corneal stroma buttons, estimated 
from swelling behavior, were the same per 
unit thickness. The latter varied widely 
among the human donors, however, so that a 


precise value for human stromal permeabili- 
ty cannot be calculated from the data pre- 
sented. The apparent range was 70 to 
170 x 10-7 cm sec"! atm-1.46 

Permeabilities of rabbit and human sclera 
have been measured as functions of hydra- 
tion. At normal hydration the permeability 
coefficient for both species was about 6 x 
10-5 cm sec! atm, just slightly greater 
than the cornea. At the same hydration as 
the cornea, the sclera was ten times as per- 
meable because of lower mucopolysaccharide 
content, but for just this same reason, the 
sclera is normally less hydrated. From the 
measured permeability and an intraocular 
pressure of 18 mm Hg, it was crudely esti- 
mated that about one fifth of the aqueous 
humor outflow may be through the sclera.** 

From permeability measurements, it ap- 
pears in the rabbit cornea that essentially all 
of the passive resistance to the movement of 
water or sodium chloride resides in the epi- 
thelium.*8 

Evaporation of water from the rabbit cor- 
nea has been measured by passing a stream 
of dry air through a chamber glued on the 
eye.49 Under these conditions, removal of the 
superficial lipid layer of the tears increased 
the rate of evaporation about fourfold. After 
removal of the epithelium, evaporation in- 
creased 20-fold, which illustrates once more 
the effectiveness of the epithelium in retard- 
ing the flow of water. 

The effects of a variety of nonionic deter- 
gents on the permeability of the human cor- 
nea to fluorescein has been studied.5° The 
two most effective ones (Tween 20 and Brij- 
35) increased permeability fivefold at con- 
centrations which did not cause irritation. 

Hara and Maurice®! have reported the 
negative results of experiments designed to 
demonstrate release from wounded corneal 
epithelium of a chemotactic substance affect- 
ing corneal resistance to swelling or recovery 
from cold-induced swelling. 

Papers related to a number of aspects of 
corneal physiology which were presented at 
a symposium in Kyoto in 1967 have been 
published recently.®? 

Mucopolysaccharides.—The mucopolysac- 
charides of the corneal stroma and other 
connective tissues actually contain covalent- 
ly bound protein and might more accurately 
be termed proteoglycosaminoglycans. Histor- 
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ically, two principal fractions obtained from 
mammalian corneas have been called chon- 
droitirt sulfate and keratan sulfate. Recent 


* studies have demonstrated that each of these 


~a 


is a heterogeneous population, varying in 
sugar composition, molecular size, and extent 
of sufation. From weakly alkaline extracts 
of bovine cornea, four species of chondroitin 
sulfate (predominantly galactosamine-uronic 
acid polymers), and seven species of keratan 
sulfate (predominantly glucosamine and neu- 
tral sugars) were obtained. About 15% of 
the corneal polysaccharide was unextractable 
and presumably consists of high molecular 
weight substances bound to collagen.53 

Electron microscopic studies of rabbit cor- 
neal stroma indicate the presence of long 
filaments of proteoglycan tangentially at- 
tached to collagen fibrils, presumably by the 
protein core of the molecules, with polysac- 
charide side chains attached radially.54 

Incorporation of radioactive sulfate by ex- 
cised guinea pig corneas has been shown to 
be dependent on optimal concentrations of 
sodium and potassium in the medium, and 
the addition of ouabain or chlorpromazine 
inhibited incorporation. It was suggested that 
sodium and potassium transport may be link- 
ed to transport of sulfate into the stroma or 
into the keratocytes, but possible correla- 
tion with degree of corneal hydration was 
not examined.®5 

Anseth®® has continued his studies of mu- 
copolysaccharides in corneas subjected to 
various insults. When transient edema was 
induced by removal of the endothelium „in 
rabbits, swelling caused about 50% loss of 
polysaccharides. After recovery, the cornea 
resumed normal appearance and polysac- 
charide content. During this process, there 
was no change in qualitive composition and 


no new polysaccharide species appeared. In, 


contrast, in rabbit corneas in which scarring 
was induced by removing both endothelium 
and Descemet’s membrane, a highly sulfated 
galactosaminoglycan (dermatan) accumulat- 
ed in the permanently opaque stroma.57 

The incorporation of radioactive glucosa- 
mine and sulfate into mucopolysaccharides 
has been studied in rabbit corneas following 
wounding. Initially, the gluosaminoglycan 
content decreased and remained low for sev- 
eral weeks, but galactosaminoglycan content 
changed only slightly. Both glucosamine and 


sulfate were more actively incorporated into 
galactosaminoglycans than into glucosamino- 
glycans. It was concluded that wounding 
causes loss of keratan sulfate and stimulates 
the synthesis of chondroitin sulfate.5§ 

In penetrating corneal grafts in rabbits, 
mucopolysaccharide content of clear and 
opaque grafts was compared after three 
months. In both, polysaccharide content de- 
creased initially and then recovered in the 
successful transplants. In the opaque trans- 
plants, total polysaccharide decreased fur- 
ther while dermatan sulfate appeared. This 
last process was tentatively identified as due 
to abnormal transformation of mucopolysac- 
charide-producing cells in the cornea.5® 

In several human corneal disorders, de- 
creased transparency seemed to accompany 
decreased glycosaminoglycan content. In 
keratoconus, the composition was normal. 
The presence of dermatan sulfate in lattice 
dystrophy and keratitis was deemed to indi- 
cate a repair process.® 

Brettschneider and Praust have studied 
the effect of lathyrogens on, the incorporation 
of radioactive sulfate into mucopolysac- 
charides of the chick embryo cornea in ovo 
and the excised bovine cornea in vitro.®? In 
both tissues, chromatographic separation of 
glucosaminoglycans from galactosaminogly- 
cans revealed that sulfation of only the 
latter was inhibited by the drug. In the 
bovine corneas, there was no change in 
collagen content or tensile strength. 

The carbohydrate compositions of the gly- 
coproteins and collagen in the corneas of 
several species have been determined by 
Moczar and associate.® 

Because of differences in composition 
found in corneas of elasmobranch and teleos- 
tean fish, it was suggested that the carbohy- 
drate side chains of the collagen and glyco- 
protein are responsible for stromal swelling, 
and that differences in these polysaccharides 
account for differences in the propensity for 
swelling.*4 

Characterization of the mucopolysaccha- 
rides (glycosaminoglycans) of the dogfish 
cornea reveal them to be as highly sulfated 
as those of mammalian corneas. They differ, 
however, in that galactosaminoglycans pre- 
dominate in the dogfish cornea whereas glu- 


cosaminoglycans predominate in mammalian , 


corneas. Since sulfated mucopolysaccha- 
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rides appear to be primarily responsible pared to light wavelengths, but uniformity of 
r for swelling of mammalian corneas, the fail- distribution is required only over small, re- 
A ure of elasmobranch corneas to swell or lose gions. Thus, scleral opacity is due not’to ran- 
& transparency on extended incubation in dis- domness of collagen fiber orientation, but te" 
tilled water was ascribed to restraint by the large variations in fiber diameter and separa- 
sutural fibers which are unique to these cor- tion of fiber bundles by large spaces. 
neas. For the cornea the prediction was made 
In the dogfish cornea, normal hydration of that opacification due to large particle scat- 
the stroma is about the same as in mammals, tering would result if there were substantial 
but no swelling pressure could be detected variations in refractive index over distances 
unless the stroma was first dehydrated. of magnitude equal to or greater than light 
Thus, it was concluded that there is no need wavelen gths. In a subsequent study of opaque 
for any dehydrating mechanism in the cellu- corneas, it was shown that the collagen fibers 
lar layers of the normal dogfish cornea.*® were indeed distributed irregularly, with 
Whether or not such a mechanism nonethe- many so-called lakes where collagen was 
less exists seems not to have been studied. absent. Thus, these regions of low refractive 
Hydrazine and methyl-substituted hydra- index appear to be the light-scattering ele- 
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fs ‘ zines have been shown to be rapidly ab- ments responsible for opacification of an ™ 
bee p is 

ae sorbed through the skin of dogs, and once edematous corneal stroma. 

Fe absorbed, they readily enter the aqueous hu- Benedek’? has provided a rigorous mathe- 
= mor and cause corneal edema.*7:68 Whether matical foundation for this modified expla- 
em this effect is due to toxic inhibition of the nation of corneal transparency and opacifi- 
a metabolic pump maintaining corneal detur- cation. Proof is given that light is scattered 
ie: gescence or direct interaction of these basic only by variations of refractive index, the 
2a compounds with mucopolysaccharide is not dimensions of which are greater than one 
aa known. half the wavelength of light, and a numerical 
ae A new syndrome characterized by corneal calculation of the turbidity to be expected in 
f opacification has been described and tenta- a swollen cornea is presented. 

iki; tively identified as a mucopolysaccharidosis. The nictitating membrane of the frog has 
a It differed from Hurler’s and other similar a structure much like that of the cornea, 
fe syndromes in that the corneal changes were with a thick stroma containing lamellae of 
Be. unique, consisting of annular, peripheral, regularly oriented collagen fibers of uniform 
bs progressive vascular opacification.” size. In spite of the regularity of this lattice- 
= In two other clinically distinct mucopoly- like structure, the nictitating membrane is 
Ei saccharidoses characterized by corneal opaci- somewhat less transparent than the cornea. 
S fication, namely the Scheie and Hurler This may be due to the larger size and closer 
te syndromes, fibroblasts cultured from skin packing of the collagen fibers in the nictitans 
3 display what appears to be the identical de- than in the cornea.** 

g fect in mucopolysaccharide metabolism. The The intensity of light scattered from 
3 different phenotypic manifestations must then rabbit corneas has been measured as a func- 
Eaa be due to some other metabolic distinction.7™? tion of scattering angle and, polarization of 
Ie Transparency.—In Bowman’s layer of the , the light beam. The stroma was found to be 
Me shark cornea, the collagen fibers are random- largely responsible for backward scattering, 
$ iy oriented, and this layer is thick enough to while the scattering by the epithelium was 
E be opaque if each fiber scattered light inde- stronger in the forward direction. Epithelial 
3 pendently. Why then is the shark cornea edema increased the forward scattering con- 


E transparent? Goldman and Benedek"! sug- siderably.” 

; gested that if spacing between scattering ele- Opacity and Deposits.—Wong et al*® have 
ments (collagen fibers) is small compared to determined by microscopic study of conjunc- 
the wavelength of light, this may be sufficient tival biopsies that cystine crystals seen in 
for elimination of scattered light by inter- both benign and nephropathic cystinosiş are 
ference, without any requirement for perfect located within lysosome-like bodies whieh 

e regularity of orientation. The size of the contain acid phosphatase and are membrane 
scattering elements must also be small com- bounded. Presumably, this is also true of- 
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cystine crystals in cornea and other tissues, 
and this localization suggests a defect in 
some lysosomal mechanism of cystine dis- 


„ posal. 
~ Cystine deposits in other tissue have also 


-a 


} 


been shown to be surrounded by membranes 
which stain for alkaline phosphatase, and 
States and Segal‘? have suggested that the 
missing enzyme in this disorder may be 
glutathione-cystine transhydrogenase, which 
normally converts cystine to the much more 
soluble reduced form. This suggestion was 
supported by the demonstration that, in in- 
testinal mucosa at least, the enzyme is local- 
ized in the lysosome-rich fraction of the tis- 
sue. 

Band keratopathy involving calcium depo- 
sition has been studied recently in sever- 
al different animal models. Obenberger et 
al‘8-80 have demonstrated corneal calcification 
in rabbits treated with dihydrotachysterol 
and subjected to a variety of wounding pro- 
cedures which induced corneal edema. Cal- 
cium was always deposited just beneath the 
epithelium and persisted for many months in 
nonvascularized corneas. Large deposits, 
however, promoted vascularization and rapid 
disappearance of calcium. 

Doughman et al’! have studied the band 
keratopathy induced by the temporal combi- 
nation of immunogenic uveitis and toxic dos- 
age with calciferol. No significant change in 
serum calcium or phosphorus could be de- 
tected, but only total values were deter- 
mined. Calcium deposition beneath the epi- 
thelium was prevented by lid closure, but not 


~by darkness, and a role for corneal pervayfo- 


ration in the deposition of calcium was sug- 
gested. The very sharp and precise localiza- 
tion of calcium in the subepithelial layer was 
demonstrated by electron microprobe x-ray 
analysis, and analysis of aqueous humor by 
this same method revealed lower than nor- 
mal calcium concentration.** 

Thus, this calciphylactic model of band 
keratopathy does not involve metastatic cal- 
cification, for in spite of the required sensiti- 
zation by calcium mobilizing agents no ele- 
vation of serum or aqueous humor calcium 
levels occurred. Possibly a bound form of 
calcium is produced which more readily 
penétrates the tissues or is more easily pre- 


k cipitated therein. Such a mechanism was sug- 


gested for another model of bank keratopa- 


\ 
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thy produced in vitamin Didehelent rabbits 
by intraocular injection of polyethylene sul- 
fonic acid.*! It would appear that some de- 
gree of corneal edema combined with per- 
vaporative flow through the cornea, possibly 
at an increased rate, leads to calcium accu- 
mulation at an impermeable locus such as 
the basement membrane or basal cell layer 
of the epithelium. 

Corneal calcification observed in a case of 
secondary hyperparathyroidism was distinc- 
tively different from typical band keratopa- 
thy, calcium being found in all the corneal 
cells. This difference was tentatively ascribed 
to an effect of parathyroid hormone.** 

Spontaneous appearance of calcium depo- 
sition has been described in the congenitally 
diabetic KK strain mouse.*!:8> Histological- 
ly, this strongly resembles the calciphylactic 
keratopathy of the rabbit. The calcium de- 
posits first appear after the eyelids open, but 
they precede the development of diabetic 
symptoms. Compared to an unrelated con- 
trol strain, serum calcium was insignificantly 
different, serum phosphorus was 35% higher, 
and alkaline phosphatase was 80% higher.** 

Other soft tissues of KK mice also become 
calcified, and such calcification was greatly 
increased by a diet low in magnesium and 
high in phosphorus. The addition of magne- 
sium or reduction of phosphorus completely 
prevented soft tissue calcification in all cf 
the many organs examined, but, unfortunate- 
ly, the eyes were not studied.** 

Soft tissue calcification also results in nor- 
mal rats fed a magnesium-deficient diet,** 
and in the aorta at least, elastin was impli- 
cated as the binding site of calcium. Here 
again, the eyes were not mentioned, and it 
may be that corneal edema is a requisite for 
calcification. It would be interesting to in- 
duce corneal edema in magnesium-deficient 
animals, and it might also be interesting to 
test the effect of magnesium supplementation 
on human band keratopathy. 

Urry’ has proposed a mechanism of calci- 
fication applicable to bone, blood-clotting, 
and atherosclerosis, which might also explain 
band keratopathy. Binding of calcium to 
neutral sites on protein is the initial step 
hypothesized. This is followed by ionic bind- 
ing of counter-ions such as phosphate and 
carbonate with resultant mineralization. 


High levels of sulfated mucopolysaccharide ® 
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than plasma. These relationships changed 
with the state of hydration of the animals, 
however. 

Bito!? has reported a detailed analysis of 
magnesium, potassium, and calcium in plas- 
ma, anterior and posterior aqueous humor, 
and anterior and posterior vitreous of rab- 
bits, cats, dogs, and monkeys. Significant 
concentration gradients were found, with defi- 
nite species differences. Analysis of intraocu- 
lar fluids at varying times after enucleation 
revealed changes in the direction of equili- 
bration, with superimposed changes due to 
residual metabolism of the tissues.1° 

The amino acid, taurine, is present in high 
concentration in rabbit lens, and the aqueous 
humor concentration is slightly greater than 
that in plasma. As an approach to determin- 
ing whether taurine is synthesized from cys- 
teine within the eye or is transported into 
the eye, Reddy! has studied the accumu- 
lation of labeled taurine by an incubated 
ciliary body-iris preparation from rabbits. 
Accumulation was decreased by metabolic 
inhibitors and by ouabain or decreased con- 
centrations of sodium or potassium in the 
medium, suggesting that taurine transport is 


-linked to cation transport. 


Accumulaton of labeled myoinositol by cil- 
lary body-iris preparations was also stud- 
ied105 and this process was also diminished 
by metabolic inhibition and by ouabain, or 
depletion of sodium or potassium. That the 
transport of two such different substances 
as taurine and myoinositol should be coupled 
to cation transport is puzzling. Possibly the 
inhibition of sodium and potassium trans- 
port interferes in some way with the ability 
of other transport systems to utilize meta- 
bolic energy. It has been suggested, for ex- 
ample, that reversal of the cation pump re- 
sults in net synthesis of ATP,1°* and it has 
been shown in many different tissues that 
transport of a variety of sugars, amino acids, 
and other substances is coupled to influx of 
sodium. 

Accumulation of a substrate by ciliary 
body-iris in vitro may demonstrate trans- 
port, but this does not reveal the direction of 
transport in the eye. Coben et al? have 
demonstrated accumulation of labeled pro- 
line by such preparations, which is depen- 
edent on metabolism and cation transport just 
as is the accumulation of taurine and myo- 
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inositol. The latter are both more concentrat- 
ed in aqueous humor than in plasma so that 
transport into the eye is a reasonable sur- 


ows 


mise. Proline, however, is deficient in rabbit™* 


aqueous compared to plasma, and markedly 
so in human aqueous,!98-110 so that transport 
out of the eye is more plausible. These con- 
jectures can be tested only in the intact 
animal. It is possible for a substance trans- 
ported into the eye to be in deficit in the 
aqueous humor as a result of diffusional loss 
to the vitreous or accumulation by the lens. 

Walinder!!! also studied rabbit ciliary 
body-iris and demonstrated accumulation 
of a-aminoisobutyric acid. Reasoning that 
transport from the tissue into the medium 
might be more closely related to secretion 
into the eye, he also studied the runout of 
labeled substrate from preloaded prepara- 
tions. This process was inhibited by low 
temperature but was stimulated by other 
metabolic inhibitors and by ouabain. WAlin- 
der concluded that studies with incubated 
preparations have little bearing on the in 
vivo function of the ciliary body. 

Ehinger and Falck!!2 have attempted to 
determine the precise site of amino acid 
accumulation by incubating anterior eye seg- 
ments with dihydroxyphenylalanine and a- 
methyl metatyrosine, which can be localized 
histologically by conversion to fluorescent 
derivatives. Accumulation was found in the 
inner cells of the ciliary epithelium, in the 
capillaries of the ciliary body and iris, and in 
certain melanocyte-like cells in the iris stro- 
mg. 

Walinder and Bill!!3 have measured the 
entry of systemically injected labeled cy- 
cloleucine (1-aminocyclopentane carboxylic 
acid) and a-aminoisobutyric acid into the 
aqueous humor of perfused eyes of anesthe- 
{ized monkeys. Labeled albumin was used to 
confirm integrity of the blood-aqueous bar- 
rier, and labeled compounds in the perfusing 
fluid permitted determination of its dilution 
by aqueous humor, from which the rate of 
aqueous secretion was calculated. The steady 
state concentration of cycloleucine in ante- 
rior aqueous humor was 1.11 times that in 
plasma water. Alpha-aminoisobutyric acid 
only reached about two thirds of the plasma 
level. : 

When intraocular pressure was increased 
experimentally the amount of cycloleucine 
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reaching the anterior chamber and the mea- 
sured rate of aqueous humor secretion de- 
creased.114 Similar decreases followed sys- 
temic acetazolamide or local pilocarpine 
treatments. Thus, it was concluded that re- 
ported decreases in amino acid concentra- 
tions in glaucomatous aqueous humor result 
from a decreased rate of aqueous formation. 
There seems to be a logical error here, for 
the decrease in concentration of cycloleucine 
in the perfusion fluid can be accounted for 
by the decrease in aqueous flow, and it was 
not shown that the concentration in aqueous 
humor decreased. The rate of a-aminoisobu- 
tyric acid flow into the anterior chamber was 
also decreased by acetazolamide, but Reddy 
and Kinsey!!5 have shown that in rabbits 
acetazolamide caused an increase in aqueous 
humor concentration of a-aminoisobutyric 
acid. 

By ion-exchange chromatography, Curtius 
et al!!16 have analyzed ten samples of human 
aqueous humor for individual free amino 
acids. These were obtained from patients 
with homocystinuria, Marfan’s syndrome, 
uveitis, glaucoma, cataract, and strabismus. 
This variety precluded meaningful compari- 
sons. 

Durham et al!°8 have determined the free 
amino acids in aqueous humor from eight 
cases of intraocular melanoma, five cases of 
uveitis, and eight normal subjects. In normal 
aqueous, compared to plasma, taurine, aspar- 
tic acid, alanine, ornithine, and lysine are 
deficient, and proline, citrullin, and glycine 
are markedly deficient. Only methionine, ty- 
rosine, phenylalanine, and arginine are sig- 
nificantly elevated in human aqueous. In 
uveitis, definite changes in free amino acid 
levels were found, but these were all in the 
direction of equilibration with plasma, sug- 
gesting that breakdown of the blood-aquequs 
barrier was responsible for the changes ob- 
served. Similar but slightly different changes 
were found in aqueous humor from mela- 
noma-containing eyes, particularly when com- 
pared to the contralateral normal eye. It was 
suggested that such comparison might be 
diagnostically useful. The free amino acid 
composition of aqueous humor from cata- 
tact patients is indistinguishable from nor- 
ma]_.109,110 

The fibrin-plate method has been used for 
detection of components of the fibrinolytic 
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enzyme system in the aqueous of human 
subjects. Plasminogen and plasminogen acti- 
vator were detected, but no protease activity 
was found.!17 Aqueous from glaucoma pa- 
tients was not studied, but it was suggested 
that these observations may have a bearing 
on increased resistance to aqueous outflow. 

Oxygen consumption by canine uveal tis- 
sue has been measured in vitro and in vivo 
by improved methods with good agree- 
ment.!18 Earlier reports of reduced oxygen 
consumption during induced uveitis were 
confirmed. 


Lens 


Metabolism.—The enzyme, hexokinase, 
has long been considered to be an important 
limiting factor in lens glucose metabolism. 
Chylack et al!!9? have now shown that two 
different isozymes of hexokinase are present 
in calf, rabbit, and rat lens. Since one form 
has a higher affinity for glucose than the 
other, together they constitute a buffered 
system which can regulate metabolism over a 
wide range of glucose concentration. 

Jedziniak and Kinoshita!2° have reported 
on the properties of purified aldose reductase 
obtained from calf lens and the effects of 
the inhibitor, tetramethylene glutaric acid 
(TMG). The enzyme is stable in the lens 
but very labile when purified, requiring 
sulfhydryl protection to prevent inactivation. 
Inhibitors appear to cause the molecule to 
split into active fragments. 

The enzyme, glucose-6-phosphate dehydro- 
genase, which catalyzes the first of the two 
reactions which produce the reduced cofac- 
tor, NADPH, needed for glutathione reduc- 
tion (or polyol synthesis), has been purified 
from sheep lens and its properties exam- 
ined.121 No deficiency of the enzyme could 
be found in human cataracts, although it was 
recognized that in vitro assay under opti- 
mum conditions yields little information on 
in vivo activity. 

Fink et al!?2? have made an elaborate sta- 
tistical analysis of the changes in activity of 
seven enzymes with development of the 
chicken lens. The enzymes studied were lac- 
tate dehydrogenase (LDH) malate dehydro- 
genase (MDH); sorbitol dehydrogenase 
(SDH), aldolase (ALD), glucose-6-phs- 
phate dehydrogenase (G-6PDH), glutamate- 
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deposition might occur even though serum 


posterior aqueous humor.®? The numerical 
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| inhibit the second step and are assumed to port of various ions into and out of the aque- 

| be the most important element preventing ous humor by the ciliary processes. Reddy*’ 

3 calcification of normal arteries, cartilage, has briefly summarized the analog computa- ` 

a and presumably, cornea. If there were loss of tion method used in Kinsey’s laboratory to -M 
‘a mucopolysaccharide from an edematous cor- estimate from analytical data the relative con- 
¿nea by pervaporative flow, combined with tributions of secretion and diffusion to the 

p increased availability of phosphate, calcium accumulation of various substances in the 
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calcium is not increased. 

Collagenolysis.—Collagenolytic activity 
has been implicated recently in a variety of 
corneal ulcerative diseases,®” usually by the 
demonstration of lysis of collagen gels by 
extracts of ulcerating corneas. Such activity, 
for example, appears to be induced in cor- 
neal epithelium by herpes simplex infec- 
tion.”° 

Peptidase activity with a synthetic col- 
lagenase substrate has been demonstrated 
in normal bovine corneal epithelium.’ The 
substrate, 4-phenylazobenzyloxycarbony1-L- 
prolyl-L-leucyl-glycyl-L-prolyl-D-arginine is 
cleaved by microbial collagenases but not 
by trypsin, chymotrypsin, or pepsin. In spite 
of similarites of the peptidase and collage- 
nase, it was concluded that normal epitheli- 
um does not contain active collagenase and 
that the peptidase may act in concert with 
induced collagenase in ulcerating corneas. 

When enzyme extracted from ulcerated 
tissues of alkali-burned corneas was injected 
into intact, burned corneas, full-thickness ul- 
cers resulted.®? It was proposed that the 
destructive enzyme, presumably collagenase, 
is produced by the cells which repopulate the 
tissue, including both invading white blood 
cells and regenerating epithelium. 

The collagenalytic activity leached from 
rabbit corneas after burning with sodium 
hydroxide has been characterized as a true 
collagenase by demonstration of limited re- 
duction in viscosity of a solution of undena- 
tured collagen and selective cleavage of tro- 
pocollagen.”* 

Treatment with collagenase inhibitors 
such as cysteine and edetic acid have been 
found somewhat effective in decreasing ul- 
ceration in experimental alkali burns,’ and 
edetic acid has also inhibited corneal colla- 
genolysis in experimental Pseudomonas infec- 
tions.?° 


Ciliary Body and Aqueous Humor 
D 
Kinsey?’ has reyiewed recently. the trans- 


factors which result from the analyses and 
calculations confirm the intuitive judgment 
that substances such as water and glucose, 
which enter the posterior chamber rapidly, 
do so mainly by diffusion, whereas sub- 
stances which enter more slowly but may 
reach concentrations higher than in plasma 
do so mainly by secretion. 

Chloride fluxes and electrical potential 
across the isolated cat ciliary body have been 
studied by Holland, using Ussing tech- 
niques.?8S With radioactive chloride, net flux 
from the scleral to epithelial surface was 
found which appears to explain the polarity 
of the membrane potential (epithelial side 
negative). Short-circuiting the membrane 
did not affect the chloride flux, which was 
about three times the short circuit current. 
This suggests that a passive inward flux of a 
cation accompanies active transport. The 
previously demonstrated net inward flux of 
sodium was eliminated by short circuiting 
confirming its passive nature. Taken togeth- 
er, sodium and chloride fluxes accounted for 
most of the membrane conductance. In ex- 
periments in which sodium or chloride was 
replaced by other ions, the ciliary body 
membrane potential was eliminated,®? dem- 
onstrating that although the potential is 
probably generated by chloride transport, 
the presence of sodium is also required. In 
similar experiments with isolated ciliary 
body preparations from rabbits. Cole! ob- 
tained rather different results. In contrast to 
the cat, the epithelial side of the rabbit cili- 
ary body was positive relative to the stroma, 
and chloride transport was much less than 
the net flux of sodium. 

Sodium, potassium, and chloride determi- 
nation in the aqueous and vitreous humors, 
lens, and cornea of the toad, Bufo marinus, 
have been reported.1°! As in most mammals, 
the sodium content of aqueous humor was 


greater than plasma, chloride was even more » 


concentrated, and the osmotic concentrations 
of both aqueous and vitreous were higher 
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oxalacetic transaminase (GOT), and gluta- 
mate-pyruvate transaminase (GPT). Factor 
analysis, which is a powerful statistical tech- 


“—~ nique developed and used principally by 
_ psychologists, and multiple regression anal- 


ysis were used to analyze the large amount 
of data collected. In this way the portions of 
each enzyme activity assignable to three dif- 
ferent aspects of lens metabolism were esti- 


_ mated. These aspects were growth (to which 


LDH, SDH, and ALD were most closely re- 
lated), maintenance of lens physiology (in- 
volving MDH and GOT), and the specific 
metabolism of the superficial fiber layers 
(characterized by G-6PDH and GPT). 

The metabolism of uniformly labeled D- 
glyceraldehyde by rat, rabbit, and cow lenses 
has been studied in meticulous detail.123 The 


; major metabolites were glycerol and glyceric 


acid, but a number of minor products were 


= identified including condensation products 


with cysteine, glutathione, and lens protein. 
No endogenous glyceraldehyde could be 
found in lenses, and of the known mecha- 


_ nisms for its biosynthesis, none seems to be 


operative in the lenses examined. High con- 
centrations of glyceraldehyde, or possibly 
the isomerization product, methylglyoxal, re- 
acted with lens protein to give a yellow- 
brown product. This, however, did not have 
the fluorescence typical of the brown insolu- 
ble protein of senile human lenses. 

Addition of glyceraldehyde or glycolalde- 
hyde to incubation media inhibited the an- 


_ aerobic utilization of glucose and production 
of lactic acid by cultured rabbit lenses.124 
_ Labile phosphate content was also decreased 
and glucose accumulated in the lenses. In 


control lenses, 45% of the glucose consumed 


_ was accounted for by the lactic acid pro- 
_ duced, and carbon dioxide production by the 


hexose monophosphate shunt accounted for 
16%. The fate of the remaining 36% of the 
glucose consumed was not determined. 

The effect of insulin on lens metabolism 


- has been a controversial topic, although no 


more than slight effects have ever been 


Lat claimed. The latest addition to this topic is a 
‘report that rat lenses incubated in aqueous 
| = humor from insulin-injected donors consume 





ene somewhat more rapidly than lenses 

incubated in normal aqueous. Pretreatment 
of lens donors with chromium decreased glu- 
cose ane in normal aqueous but had 
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no effect in aqueous from insulin-treated 
rats.1°5 When rat lenses were incubated in 
the presence of both insulin and glucose 
tolerance factor, an organic complex of chro- 
mium obtained from yeast, glucose utiliza- 
tion was increased about 35%. Neither fac- 
tor alone had any stimulatory effect, but 
each was inhibitory in excess.128 

Fairbanks et al!27 have shown that glucose 


catabolism in tissues of teleost eyes is more 


extensively oxidative than in mammalian 


eyes. This appears to be a result of the 


unique oxygen concentrating ability of the 
subretinal choroid rete of the teleost, which- 
can create an oxygen partial pressure of 400 


mg Hg. This leads to an oxygen gradient 4 


across the eye, with higher oxygen levels in 
teleost lens and cornea than in mammals. 


The oxygen concentrating activity of the — ee 


choroid rete appears to depend on high car- 


bonic anhydrase activity of the pseudo- = $ 


branch, a remnant of the first gill arch. 


Lake trout reared under exposure to direct 
sunlight are subject to ocular degeneration 








ae 
Bees 


affecting cornea, lens, and retina. Failure of ge ee 
oxygen concentration by the choroid rete 
appears to be an early event, and possibly as — 


a result, glucose catabolism in ocular tissues 
shifts from aerobic to anaerobic, with de- 


creased tricarboxylic acid cycle activity and 
increased glycolysis and glucose consump- — 
tion.128 Just how this leads to degeneration 
of cornea, lens, and retina is not yet clear. 
Study of the production of radioactive car- 
bon dioxide from glucose labeled in the C-1 
or C-6 positions suggested that lenses and 
corneas of lake trout normally depend main- 
ly on activity of the Krebs cycle for pro- 
duction of metabolic energy. In contrast to — 
mammals, trout are able to maintain trans- 
parent lenses and corneas at temperatures — 
approaching 0C. Incubated trout lenses be- — 
came opaque above 33C, and corneas þe- — 


came opaque above 23C, possibly because — a 
of the decreased Krebs cycle activity deter- eae 


mined at these elevated temperatures.12° 
Cations, Transport.—As a result of recent 


advances in microelectrode techniques and 


increased appreciation of the significance of 
ion transport and membrane permeability, 


interest in the electrical properties of the — 


lens has recently been reawakened. Dun- 
can130 has published a series of experiments 
of the lens of the common "in which are 
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characterized by simple techniques and so- 
= phisticated reasoning. Although some of his 
3 : assumptions are questionable, a number of 
& interesting conclusions on permeability and 
cation fluxes were reached. 
is The passive influx of sodium and efflux of 
E potassium were determined for toad lenses 
r by measuring runout from lenses preloaded 
E with radioactive isotopes. The lens potential 
A was also measured, and from these data, 
E using the Goldman constant field equations, 
; the ratio of the passive permeabilities of 
: sodium and potassium was estimated to be 
0.07. This ratio could also be estimated from 
the decrease of lens potential produced by 
i increasing the external potassium concentra- 
A tion. In this way the ratio Py„,/ P, was found 
' to be 0.05. Clearly, the toad lens is more 
permeable to potassium than to sodium. Po- 
tassium, in fact, leaked out of the lens as 
though impeded by only a single external 
membrane, and the lens potential was con- 
stant at —63 mv regardless of position or 
depth of penetration by a microelectrode. 
Thus, the toad lens behaved as though only 
the outermost fiber membranes are ion- 
selective.120 
The resistance of toad lenses, measured 
between an intralenticular electrode and one 
in the bath, was found to be independent of 
the depth of penetration, with little differ- 
ence between penetration of anterior and 
posterior surfaces. Intralenticular potential 
was also independent of site or depth of 
penetration. From the half-time of the de- 
crease in potential induced by adding potas- 
sium to the medium, it was calculated that 
the potential-determining membrane lies no 
2 more than 100, to 200, below the lens sur- 
; face.131 
Influx studies with labeled potassium indi- 
cated that essentially all of the toad lens 
potassium is exchangeable, with a half-time 
of 400 minutes. In rabbit and cattle lenses, 
assuming comparable permeabilities, eauili- 
bration would take much longer because of 
e their larger size, so that earlier reports of a 
nonexchangeable potassium pool in these 
lenses are probably wrong.122 
Potassium efflux was found to be very 
sensitive to ionic composition of the medi- 
um. Increased external potassium decreased 
the lens potential but increased potassium 
efflux, possibly by exchange diffusion, al- 
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though there is evidence in other tissues that 


depolarization may increase the permeability 
to potassium. Elimination of sodium from 
the medium increased the lens potential but, 
surprisingly, increased potassium efflux, sug- 
gesting that passive influx of sodium may 
normally impede potassium escape. That the 
latter is indeed passive was confirmed by 
lack of an effect on brief exposure to ouabain 
or dinitrophenol.132 

From the measured permeabilities of the 
toad lens to sodium, potassium, and chloride, 
and the concentrations of these ions, the 
conductance of the lens can be calculated. 
Using the equations of Goldman or of Kimi- 
zuka and Koketsu, values of 5.2 and 
5.1 x 104 mho cm were obtained. The 
value measured with microelectrodes was 
4.6 X 104+ mho cm. The larger computed 
values suggest that some exchange diffusion, 
particularly of chloride, takes place. Increas- 
ing the external potassium concentration in- 
creased the conductance in a manner best 
predicted by the Kimizuka-Koketsu mod- 
e] 133 

In acidic or weakly buffered media, dini- 
trophenol was found to penetrate the lens 
rapidly, resulting in marked increase in con- 
ductance and rapid depolarization of the 
lens potential. In neutral, well-buffered me- 
dia, dinitrophenol did not penetrate the lens 
and had little effect on lens potential or 
conductance. Thus, it may be concluded that 
the lens is permeable only to the dinitro- 
phenate anion.1%? This last observation 
might have some bearing on the cataracts 
observed in humans using dinitrophenol for 
weight reduction and the difficulty of repro- 
ducing the phenomenon in experimental ani- 
mals. 

Toyofuku and Bentley154 have examined 
the effect of the lens capsule on cation fluxes 
by measuring the ratio of potassium loss to 
sodium gain by toad lenses incubated at 
25 C. With intact lenses the ratio was 1.5. 
and after decapsulation with collagenase, the 
ratio was 0.7. The rate of potassium loss was 
about the same in each case, but the decap- 
sulated lenses gained sodium more slowly, 
indicating that the capsule poses a definite 


resistance to the extrusion of sodium by the 


lens. 
The potential of rainbow trout lenses has 
also been measured with microelectrodes 
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filled with 3M potassium chloride, giving a in optimal medium but were decreased 


value of —59 mv relative to a Ringer medi- 
um in the temperature range 14C to 42C. 


Aœ As in the toad lens, potential was indepen- 


= 


Or 


dent of position and depth of penetration 
beyond about 704m. The potential was large- 
ly dependent on the potassium gradient and 
decreased as external potassium was in- 
creased. Potential also decreased with de- 
creasing temperature below 14 C, with a Q,, 
of 2.94 which suggests inhibition of a metab- 
olism-dependent process, but ouabain de- 
creased the potential by only 25%.135 

The conclusion that the potential differ- 
ence across the surface of the toad lens is 
everywhere the same seems, however, to be 
incorrect, for when toad lenses were placed 
between two isolated chambers, the potential 
differences measured across the anterior and 
posterior surfaces were 57 mv and 31 mv, 
with the interior negative in each case. Thus, 
there was a potential difference of about 26 
my, anterior surface positive, across the 
whole lens. This, of course, would be short- 
circuited if the lens is surrounded by one 
medium. Measurement of the short-circuit 
current with the lens between two chambers 
gave a value (28uamp cm2) much higher 
than could be accounted for by measured 
fluxes of sodium and chloride, and the potas- 
sium transport is in the wrong direction. It 
was suggested, therefore, that sodium and 
potassium gradients in the lens are main- 
tained by a nonelectrogenic pump, and that 
either some other ion is pumped across the 
lens to maintain the PD, or some orggnic 


cation is produced within the lens and a 


difference in permeability of the posterior 
and anterior surfaces accounts for the trans- 
lens potential.1°6 

Using rabbit lenses half immersed in cul- 
ture medium, epithelial surface down, Kin; 
sey and McGrady!" have also measured 
three separate lens potentials. Penetration of 
the posterior fibers with a microelectrode 
gave a potential of —42 mv with intact 
lenses and —19 mv with decapsulated lenses 
(epithelium removed), relative to the ante- 
rior surface. By touching a cotton-wick elec- 
trode to the exposed surface of intact lenses, 
a potential of —23 my was measured which 
*was ascribed to the epithelium alone, since 
fiber cells were not punctured. All of these 


potentials could be maintained for 24 hours 


One of the tacit assumptions underlying 
Duncan’s calculations of fluxes and perme- 
abilities was that cations are uniformly dis- 
tributed across the lens. Earlier work had 
suggested that this might not be true, and 
the existence of a sodium-potassium pump in 
the lens epithelium would lead to the predic- 
tion of gradients of both cations across the 
lens. This has been verified. Using frozen, 
sectioned ox lens, anteroposterior gradients 
of sodium and potassium have been demon- 
strated, with sodium more concentrated pos- 
teriorly and potassium more concentrated 
anteriorly. Refrigeration of isolated lenses 
for 20 hours abolished these gradients, which 
were taken as additional confirmation of lo- 
calization of the lens cation pump in the 
anterior surface.138 

A theoretical model of a pump-leak system 
has been derived that takes account of the 
effects of the concentrations of both sub- 
strate and inhibitor on the pump in terms of 
Michaelis-Menton kinetics and the effects of 
both electric and chemical gradients on the 
leak.139 

The model was tested by determining the 
accumulation and efflux of radioactive potas- 
sium, rubidium, and cesium. More than 
1,000 rabbit lenses were used to determine 
effects of each cation on fluxes of the others 
and parameters of the model equations were 
determined by curve fitting with an analog 
computer.14° The data indicated that the 
pump does not distinguish between potas- 
sium and rubidium but that affinity of the 
carrier for cesium is much lower. Per- 
meability of the lens varied in the order po- 
tassium > rubidium > cesium, which is the 
reverse of the order to be expected on the 
basis of hydrated ion size and pore-restricted 
diffusion. This indicates that passive perme- 
ability of these cations is determined by ab- 
sorptive rather than frictional forces, ie, by 
anionic field strength of the membrane rath- 
er than by sieving by a system of pores. 

The uptake and efflux of 8*Rb by deliber- 
ately damaged rabbit lenses has also been 
examined.!#! Small incisions had no effect, 
but more severe injury decreased accumula- 
tion and increased efflux. Both effects were 
increased by ouabain, which was taken as 
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quickly by increasing the potassium in the ze 
medium and more slowly by adding ouabain. “a 
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evidence that the lens does not behave com- 
pletely as though it were a single cell con- 
trolled solely by the limiting epithelial layer. 
Apparently there is also ouabain-sensitive 
ion transport in lens fibers. Attempts were 
made with isolated capsule-epithelium prep- 
arations mounted between two perfusion 
chambers to demonstrate transport of cations 
or amino acids, but these were not very 
successful. This was ascribed to excessive 
leakiness of the preparations, but it may be 
that the transport functions of the anterior 
surface of the lens are a cooperative function 
of the epithelium and the underlying fiber 
cells. 

Efflux of radioactive sodium, potassium, 
and rubidium from rabbit lenses was mea- 
sured in a perfusion system, which prevented 
reaccumulation of escaping isotopes.42 So- 
dium efflux was reduced by ouabain and 
by lowered temperature, exhibiting a Q,, 
of 3.86, indicating a metabolism-dependent 
process. In the presence of ouabain, the Q,, 
was 1.2, characteristic of a diffusion process. 
Efflux of rubidium was identical to potas- 
sium and was slightly increased by ouabain. 
This would seem to indicate that the perfu- 
sion system was not completely effective in 
preventing reentry. The Q,, for rubidium 
was 1.2. Manual decapsulation increased the 
efflux of potassium, decreased the efflux of 
sodium, and rendered the latter insensitive 
to ouabain. Enzymatic decapsulation had no 
effect. 

By placing small droplets of isotopes on 
the surfaces of bovine lenses mounted be- 
neath a Geiger-Miiller tube and monitoring 
the decrease in measurable radioactivity, the 
relative permeabilities of anterior and poste- 
rior surfaces have been qualitatively com- 
pared.143 Results indicated that the epitheli- 
um poses a considerable barrier to passive 
flux of sodium and rubidium. 

By dissecting rabbit lenses after equilibra- 
tion with radioactive sodium and determin- 
ing specific activities in the nucleus, cortex, 
and capsule-epithelium, relative to the medi- 
um, the amounts of free and bound (nonex- 
changeable) sodium were estimated.144 In 
the cortex, values obtained for free and 
bound sodium were 9.47 and 1.26 mEq/kg of 


_ water, and values for the nucleus were 7.71 


and 3.24, when corrected for extracellular 
spaces of 4.5% and 3.4% in cortex and 


nucleus. Thus, sodium in the lens appears to 
occupy three compartments: extracellular, 
unbound intracellular, and bound intracéllu- 
lar. 

Duncan!#5.146 has considered several possi- 
ble models for the balance of osmotic forces 
in the lens, based on measured cation con- 
tent and a crude estimate of the fixed nega- 
tive charge, and has shown that the lens 
cannot be in a state of passive equilibrium. 
Based on measurements of the relative per- 
meabilities of sodium and potassium in the 
toad lens, he concluded that maintenance 
of dynamic equilibrium requires a two-way 
pump moving potassium in and sodium out 
with a 1:1 relationship. One third of the 
potassium influx is passive, but essentially 
all of the sodium efflux is active. The initial 
effect of stopping the pump will be a passive 
exchange of sodium and potassium, with lit- 
tle immediate influx of chloride and water. 
As the lens potential decreases, however, 
chloride and water will leak in and the lens 
will swell. Initial changes in permeability 
of lens membranes to potassium, normally 
much greater than permeability to sodium, 
should permit potassium to leak out, but 
should not cause swelling. According to 
Duncan and Croghan,!*5 the significant ion 
in this respect is sodium, for increased 
permeability would overwhelm the outward 
pump, leading rapidly to swelling, and they 
conclude that there may be as few as two 
primary causes of cataract, an increase in 
passive permeability to sodium, or a decrease 
in pump capacity. 

The osmotic and diffusional permeabilities 
to water were estimated for toad lenses from 
swelling rates in hypotonic media and run- 
out measurements from lenses preloaded by 
exchange with tritiated water.148 The osmot- 
ię permeability coefficent was 0.55yusec? in 
intact lenses and 0.90usec-! in collagenase- 
treated lenses, indicating that the capsule 
poses an elastic resistance to swelling, since 
the first value is too low for unrestricted 
osmotic swelling based on the measured os- 
molarity in these lenses. Elastic resistance of 
the capsule increased with swelling, limiting 
the volume increase to 70%, which agrees 
with Pirie’s measurements on young rat 
lenses. Photographs of swollen toad lenses, * 
with or without capsules, suggest that most of 
the water intake accumulated between the 
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lens body and an outer “membrane” presum- 

. ably consisting of the outermost fibers. 
Diffusional efflux of tritiated water seemed 
to follow a double exponential course, with 
the slow component being ascribed to water 
bound by lens proteins.14¢ This fraction con- 
stituted 60% of the total water, however, 
which is difficult to reconcile with the osmo- 
larity measured for diluted lens homoge- 
nates. If the labeled water actually diffuses 
from a multiplicity of fibers, the permeabili- 
ty calculated for each of the many limiting 
membranes is much higher than found in 
other biological membranes, which would in- 
dicate that all but the outermost lens fiber 
membranes are degenerate. This could ex- 
plain why the bulk of the lens does not swell 
E in hypotonic media, as well as the measure- 
ment of equal electric potential throughout 

the lens. 

In confirmation of earlier measurements 
(Kinoshita, 1965), rabbit lenses incubated in 
hypoosmotic or hyperosmotic media in the 
238 to 368 milliosmolar range gained or lost 
water reversibly to achieve osmotic equilibri- 
um with the medium, as demonstrated by 
determination of intralenticular osmolari- 
ty.147 The rate of rubidium efflux increased 
in swollen lenses in proportion to the degree 
of hydration. The water permeability coeffi- 
cient of the rabbit lens was 0.4 x 104 cm 
min atm! over the reversible range in 
which the lens behaved as a perfect osmome- 
ter. 

Using the isolated bovine lens capsule as a 
R membrane, the hydrodynamic permeability 
to distilled water has been determined, giv- 

ing filtration coefficients of 0.24 x 10-4 and 

0.12 x 10+ cm sec"! atm for calf and steer 

capsules, the latter being about twice the 

thickness of the former.!48 These perme- 
abilities are somewhat less than the valpe 
reported for rabbit corneal stroma and are 
comparable to the permeability of the rabbit 
corneal endothelium. Osmotic measurements 
were also made, using a glucose solution on 
one side of the membrane. From these, 
knowing the hydrodynamic permeability to 
water, estimates can be made of the perme- 
ability of the capsules to glucose. This was 
very high in calf capsules and about seven- 
_* fold less in steer capsules, in terms of reflec- 
_ tion coefficients. Thus, permeability of the 
_ capsule to sugar decreases with ageing. 
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Values ranging from 0.7% to 11.4% were 
obtained for the extracellular space of rabbit 
and ox lenses by a variety of methods, in- 
cluding analysis for sodium, accumulation of 
radioactive sodium and inulin, and calcula- 
tion from electron micrographs, which gave 
the lowest estimates. The radioactive sodium 
space was 9.9% for ox lenses and 9.5% for 
rabbit lenses. Inulin spaces were about half 
these values, which fact was ascribed to par- 


tial exclusion from narrow intercellular — 


channels. Incubation of lenses with hyal- 
uronidase increased the inulin space very 
slightly.149 

Using radioactive inulin from two differ- 
ent sources, different values for the extracel- 
lular space of the rabbit lens were ob- 
tained.1°° Gel filtration on a fractionating 


column (Sephadex G-25) revealed that nei- 


ther product was homogeneous. The material 
consisting largely of lower molecular weight 
components yielded a value of 8.9 for the 


percent of extracellular water, and the inulin 


containing higher molecular weight compo- 
nents yielded a value of 5.3%. With inulin 


from a third source, of undetermined compo- — 


sition, Thoft and Kinoshita (1965) had ob- 
tained the value 5.1%. 

In the toad lens, using labeled sucrose, 
accumulation equivalent to an extracellular 
space equal to 12% of the lens water was 
observed.'!*! Efflux of sucrose from preloaded 
lenses revealed a fast and a slow component 
which were ascribed to extracellular and in- 
tracellular compartments. From the rapidly 
effluxing component, true extracellular space 
was estimated to be 2.4% of lens water. 
This procedure for determining extracellular 
space was recommended as being indepen- 
dent of penetration of the text substance 
through membranes. Efflux studies with ra- 
dioactive sodium, potassium, and chloride 
also revealed fast and slow components, but 


extracellular space was not calculated. Per- ; Ai 


meabilities of these ions were calculated, 
however, using Kimizuka-Koketsu flux equa- 
tions, as 1.5, 27, and 10 x 10" cm sect. 


Patterson and Eck!*2 have reported that — | a 


chloride in rabbit lens is not completely ex- 
changeable with radioactive chloride in the 
medium and have suggested that about 


17.5% of total lens chloride is bound. They 


suggested that external chloride exchanges 
with bicarbonate produced in the lens. 
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BS In a group of 12 rabbits fed a low-potas- former was 1:10 in the lens, which was 

sium, low-magnesium diet for 28 to 35 days, higher than most other tissues examined.. - ° 

2 there was marked loss of body weight. Lens Both Cotliert58 and Varma et al!59 have ae 

ie magnesium decreased about 15% and lens demonstrated active accumulation of myo- — 

ie water increased about 10%, but there was no inositol by incubated rabbit lenses. Using Ty- 

: significant loss of lens potassium.15? rodes medium and 14C-labeled myoinositol, 

Kosower et al!54 have described several Cotlier!®8 found linear uptake for 24 hours, 

diazo compounds which are specific gluta- with the lens water:medium radioactivity ac- 
thione oxidants and which readily penetrate cumulation ratio equal to 12 at 24 hours. 

cells. Varma et al'®® found the same ratio using 

Epstein and Kinoshita'®> have reported  tritium-labeled myoinositol in a different me- 

| that when rat lenses are incubated in di- dium, although uptake was not linear. Accu- 
amide-containing media without glucose, re- mulation was dependent on glycolysis and 
duced glutathione decreases 40% in two on the presence of sodium in the medium 

hours and that such lenses then take up 50% and was inhibited by ouabain. Brief incuba- 

~. less labeled rubidium than control lenses. tion produced a pronounced concentration 

E Lenses preloaded with labeled rubidium and gradient from the anterior to posterior 

px then incubated with diamide lose rubidium lens!58 and removal of the capsule and epi- 3 

És 53% faster than normal lenses. All of these thelium abolished accumulation.!59 Thus, the 

3 effects, however, were prevented by adding lens epithelium appears to be responsible for 


glucose to the media. The authors suggested 
that membrane sulfhydryl groups may be 
involved in active cation transport as well as 
fe in limiting passive diffusion, and that gluta- 
| thione may be important in protecting mem- 
c brane sulfhydryl groups. Thus, the increased 
Er. cation permeability commonly observed in 
cataractous lenses may be the direct result of 
fa early loss of glutathione. 
3 F Similar effects were observed in incubating 
È rat lenses with methyl phenyldiazene- 
; carboxylate (azoester), another intracellular 
glutathione oxidant.!56 Azoester, however, is 
much less stable in water than diamide and 
| when hydrolyzed azoester was added to rat 
lens cultures, inhibition of rubidium efflux 
was observed. This was accompanied by 
marked loss of lens ATP but not by oxida- 
tion of glutathione. This is an unusual obser- 
vation and may be very significant with re- 
spect to lens membrane permeability, for it 
suggests that the efflux of rubidium (and by 
implication, potassium) is energy dependent. 
Myoinositol has long been known to be 


J, Ee 


active accumulation of myoinositol, and this 
may be linked to the sodium-potassium 
pump. Efflux from preloaded lenses was 
slow, which accounts in part for the high 
lens accumulation, for the rate of the latter 
was slow. Accumulation of myoinositol was 
inhibited in calcium-free medium, but efflux 
was not increased.1°8 Accumulation was also 
inhibited by a number of amino acids.159 
None of the labeled inositol was metabolized 
or incorporated into protein or lipid. It is, 
therefore, difficult to postulate a membrane 
related function for myoinositol in the rabbit 
lens. 

Another prominent constituent of lenses, 
the function of which remains mysterious, is 
the amino acid, taurine. In some species, the 
concentration of taurine equals or exceeds 
the total of all other amino acids, although 
the concentration in aqueous humor is very 
low. The mechanism by which this high con- 
centration is maintained is not known, but 
taurine is synthesized from cysteine in many 
tissues, and the lens can also do this. 


ee IE EEA Reddył160 has now presented evidence 
f: present in high concentration in a number of which suggests that taurine may be actively 
mammalian lenses, but its function is myste- transported into the rabbit lens. Using media 
3 rious, and its synthesis in the lens is insignif- containing labeled taurine (0.1):mol, 0.15 mi- 


icant. In addition to myoinositol, rabbit 
s lenses contain the isomer, scylloinositol, and 
k the keto-compound, myoinose-2; it has been 
`. suggested that myoinose may be an inter- 
i mediate in the conversion of myoinositol to 
scylloinositol.!57 The ratio of the latter to the 


crocurie, 5 ml), the incubated rabbit lens 
achieved a concentration ratio (of tracer) 
equal to 11 in 24 hours. Under these culture 


conditions, there would be about ten times * 


more taurine in the lens than in the medium, 
with an initial concentration ratio of about 
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300. Exchange diffusion could produce this 
. same ratio of labeled taurine at equilibrium, 
provided concentrations were maintained, 
and a small exchange could produce the 
ratio observed at 24 hours. The kinetics of 
labeled taurine accumulation could not be 
fitted satisfactorily by the pump-leak equation 
so that other mechanisms such as facilitated 
exchange should be considered. Whatever 
the mechanism, it was unusually sensitive 
to temperature (Q,, = 5) and accumulation 
of labeled taurine was decreased by ouabain, 
by inhibitors of glycolysis, and by analogs 
of taurine such as hypotaurine and $g- 
alanine. Efflux of radioactive taurine from 
preloaded lenses was found to be very slow 
in a taurine-free medium, being only 10% 
after 24 hours, whereas the diffusion coeffi- 
cient calculated for the pump leak equation 
would predict 50% loss in less than three 
hours. The effect of external taurine on ef- 
flux was not determined. 


Kern!*! has studied the efflux of several ra- 
dioactive amino acids from preloaded lenses 
as a function of both internal and external 
concentrations. In amino acid-free media, 
the rate of efflux was directly proportional to 
internal concentration, and for the neutral 
amino acids, this rate of efflux was identical 
to the rate of the nonsaturable (diffusional) 
portion of uptake of the same amino acid, 
determined in a separate experiment. Efflux 
from preloaded lenses into media containing 
the same or a similar, nonradioactive amino 
acid, was considerably faster than the purely 
diffusional loss. The difference is presumably 
due to exchange-diffusion, a process which 
appears to be mediated and may be energy 
dependent. No test of this possibility was 
made. 

The permeability of guinea-pig lenses to 
ascorbic acid, dehydroascorbic acid, and de- 
hydroisoascorbic acid was studied after stor- 
ing the lenses in saline for two days to leach 
out endogenous ascorbic acid.1°2 After this 
treatment, the lenses were permeable to all 
three compounds to about the same degree. 
This was contrasted with the behavior of red 
blood cells which were much more permeable 
to, dehydroascorbic acid than to either other 
* substrate. It is doubtful that this observation 
has any meaning with respect to normal 
lenses. 


Cataract 


Hofeldt et al'®* have reported that Syrian 
golden hamsters fed 45% to 85% galactose 
diets develop cataractous lens changes analo- 
gous to those observed in young rats. Dulci- 
tol and water accumulated in hamster lenses, 
but not in parallel, for although the dulcitol 
concentration had leveled off before the ap- 
pearance of nuclear opacity, water continued 


to increase. This suggests that some addi- 


tional osmotic agent accumulates subsequent 
to the initial accumulation of dulcitol. 

Lenses from young rabbits, cultured in 
media containing high concentrations of glu- 
cose or galactose, undergo changes very simi- 
lar to those observed in the early stages of 
sugar cataract in rats and hamsters. In a 
specially devised system, with culture medi- 


um containing 5.5 millimolar glucose, Chy- 


lak and Kinoshita!®* have maintained rabbit 
lenses clear and normal in water and cation 
content for about ten days. When glucose is 
increased to 35.5 millimolar, however, sorbi- 
tol and water accumulate and opacification 
typical of sugar cataract in rabbits develops. 
In these lenses, sorbitol levels off at four 
days of culture, but water continues to in- 
crease. Sodium content increases dramatical- 
ly on the fifth day and the inulin space 
increases tenfold from the seventh to eighth 
days. All these changes were prevented by 
including in the culture medium an inhibitor 
of the enzyme, aldose reductase. 

When rabbit lenses are cultured in a medi- 
um containing 30 millimolar galactose, simi- 
lar changes take place, but more rapidly.1% 
As the dulcitol and water content increase, 
free amino acids rapidly leak out, reaching 
the low levels of the medium in about two 
days. Glutathione and inositol also disap- 
pear, but more slowly. These changes could 


be prevented by including an aldose reduc- — 


tase inhibitor in the medium, which elimi- 
nates the accumulation of dulcitol and water, 
or by increasing the osmotic strength of the 
galactose-containing medium, which prevents 
only the accumulation of water. This indi- 
cates that the initial changes resulting in 
sugar cataract are not due to polyol accumu- 
lation per se, but to the intumescence and 
increased membrane permeability caused by 
accumulation of water. ° 
The increase in permeability of lens fiber 
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membranes in sugar cataract, particularly in 
rats, appears to occur in two definite stages. 
In weanling rats fed 35% galactose, the ini- 
tial accumulation of dulcitol causes immedi- 
ate decrease in free amino acids!® and other 
small metabolites normally concentrated by 
the lens. There is little initial change in 
cation levels, soluble protein content, or ex- 
tracellular space. Free amino acid levels re- 
main extremely low until about 10 to 12 
days, when the concentrations of those amino 
acids derivable from protein (proteogen- 
ic) begin to increase.16* At this time, gluta- 
thione has disappeared completely, dulcitol 
content has leveled off, and little if any lens 
protein has disappeared. This appears to be 
the point of no return, for if rats are re- 
turned to normal diet before this point, no 


nuclear cataract develops, but after the pro- 


teogenic amino acids begin to increase, nu- 
clear cataract is inevitable. 

Proteogenic amino acids continue to accu- 
mulate, reaching levels two to three times 


normal by 18 to 21 days, regardless of diet. 


It is not yet known whether this is due to 
proteolysis or to inhibition of protein synthe- 
sis. This stage of sugar cataractogenesis ap- 
pears to be that termed stage 3 by Cotlier1®’ 
and Sippel!®’ and is very transient. Accumu- 
lation of proteogenic amino acids is termi- 
nated suddenly by dramatic increase in lens 
permeability, with rapid loss of soluble pro- 
tein and other soluble substances, including 
the accumulated dulcitol and amino acids, 


_and rapid increase in lens sodium and water. 


This process is accompanied by nuclear opaci- 


fication in the rat, possibly because of pre- 


cipitation of nuclear proteins unique to the 
rat (and hamster?) lens. This has not been 
demonstrated, however, and radiographic 
studies of nuclear cataract in galactose-fed 
rats suggest that the opacity is due to irregu- 
lar, steep gradients in refractive index which 


may result from lack of involvement of the 
nuclear fibers in the cataractogenic pro- 


cess.169,179 The early changes in lenses of ga- 
lactose-fed rats have also been studied elec- 
tron microscopically,!*1 confirming in greater 


me x detail the known hydropic changes. The 
= stage of nuclear opacification was not 
- studied, however. 


_ Weller and Green’? have assayed the en- 
fyme, methionyl-t-RNA synthetase, which 
couples methionine to its specific transfer 
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RNA, in rat lenses using the radioactive 


selenium analog of methionine.17? Activity in - 


the lenses of rats fed 50% galactose in- 
creased about 40% initially and then re- 
turned to normal. Starting at day 8 activity 
decreased steadily reaching 20% of normal 
by 17 days. If rats were returned to a normal 
diet on the eighth day or sooner, enzyme 
activity eventually returned to normal. 

Srivastava and Beutler!7? have reported 
that in rats fed a 68% galactose diet supple- 
mented with riboflavin, nuclear opacity ap- 
pears later than in rats fed an equivalent 
unsupplemented diet. Feeding rats a 30% 
galactose diet supplemented with 30% 
ethanol not only accelerated nuclear cataract 
formation but also killed the rats within 22 
days.!74 Presumably, the effect on the lens 
was due to higher systemic galactose levels 
caused by inhibition of uridine diphosphate- 
galactose-4-epimerase, but this hypothesis 
was not tested. 

In marked contrast to the rat and hamster, 
the mouse appears to be immune to sugar 
cataract. Kuck!*> was unable to produce any 
cataractous changes in CFW mice fed 50% 
galactose or made diabetic with alloxan. No 
dulcitol or sorbitol accumulated in the lenses 
of these mice or in mouse lenses incubated in 
high concentrations of glucose or galactose. 
Both enzymes of the sorbitol pathway ap- 
pear to be absent from mouse lenses, for 
neither reduction of glucose to sorbitol nor 
oxidation of sorbitol to fructose could be 
detected in lens homogenates. This negative 
evidence adds significantly to the identifica- 
tion of the polyols, sorbitol and dulcitol, as 
the initial cause of sugar cataracts. This 
peculiarity of the mouse lens also explains 
the observation that the levels of free amino 
acids do not decrease in lenses of congenital- 
ly diabetic KK mice or in any of several 
strains of alloxan-diabetic mice (unpublished 
observations). 

Sugar cataract caused by feeding xylose to 
rats is usually described as reversible, for 
with rats fed 35% xylose, no nuclear opacity 
occurs and the initial cortical changes even- 
tually regress. On this diet, blood levels of 
xylose never exceed blood glucose levels and 
the systemic capacity of the rat to utilize 


xylose seems to increase with ageing. Thus,” 


relatively little xylose ever reaches the lens, 
and xylitol accumulation never reaches the 


| 
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level of dulcitol found in galactose-fed rats, 
partly because xylitol, unlike dulcitol, is 
‘readity oxidized by the enzyme, polyol dehy- 
drogenase.178 In rats fed 35% xylose there is 


-also little, if any, gain in water and no sig- 


nificant loss of glutathione or free amino acids 
(unpublished observations). With young rats 
given 50% xylose, however, severe changes 
culminating in nuclear opacity take place 
(Patterson and Bunting, 1966). 

The fatty acid composition of lens lipids 
has been examined in rats fed 50%, galactose 
containing 5% and 25% corn oil.177 Rats fed 
the latter diet had lens lipids (after 10 to 20 
days) much the same as rats fed control 
diets, but rats fed the low-fat, high-galactose 
diet showed marked deficiency of polyunsat- 
urated fatty acids, particularly those with 
longer chains. If these are important lens 
membrane constituents, this observation may 
have relevance to the reported ability of corn 
oil supplementation to delay nuclear opacifi- 
cation in galactose-fed rats (Patterson et al, 
1965). Further studies of the composition of 
lens membranes in experimental cataracts 
are obviously needed. 

The morphology of nuclear cataract in 
rats fed triparanol is similar to the nuclear 
opacity in galactose-fed rats.178 After about 
two months of triparanol feeding, rapid opaci- 
fication is accompanied by striking increase 
in sodium and water content and decrease in 
dry weight, resumably due to loss of protein. 
There is retarded gain of dry weight preced- 
ing opacification compared to lenses of con- 


trol rats, which suggests that net projein 
_ synthesis is diminished, but there have been 


__ no studies of glutathione or free amino acids 
in these lenses. When rats were returned to a 
~ normal diet after 67 days of triparanol feed- 


ing, there was slow regression of the cataract 


with elimination of sodium and water. 


In cataracts produced in naphithalerie-fad 


- | rabbits, loss of lens ascorbic acid has been 


known to be a late event. This has now been 


~ explained by the observation that in precat- 


aractous lenses from such animals, ascorbic 
acid content is actually increased.179 This 


. phenomenon has been shown to result from 


the oxidation of aqueous humor ascorbic 


acid by the naphthalene metabolites, naph- 








i _“thalenediol and naphthoquinone. The re- 
e _ sulting dehydroascorbic acid penetrates the 
ni lens pets is se reduced to ascorbic acid by 
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reaction with glutathione and protein sulfhy- 
dryl groups. Initially, this does not cause 
loss of lens glutathione, although such loss 
does occur during cataract formation. 

The same accumulation of ascorbic acid 
was demonstrated in lenses incubated in me- 
dia containing ascorbic acid and dihydroxy- 
naphthalene, the latter being spontaneously 
oxidized to naphthoquinone. A number of 
other hydroquinones were tested to see if 
they might have the same effect, but none of 
the compounds studied was spontaneously 


oxidized to the corresponding quinone. On 
addition to the culture medium of the en- 


zyme catechol oxidase (tyrosinase), however, 
hydroquinone and 3,4-dihydroxyphenylacetic 


acid were oxidized to the quinones. In each ~ 


case, ascorbic acid in the medium was oxi- 





dized and the content in the lens was in- ~ oe: 


creased.189 Although not a hydroquinone, ty- 
rosine is oxidized to a quinone by catechol 


oxidase. Thus, in the above system tyrosine _ . 


also caused increase in lens ascorbic acid. 


In addition to these effects on lens ascor- — a ; 


bic acid, quinones react with lens proteins to 
form colored products. With naphthoquinone 


or dopaquinone, brown proteins are formed 


which closely resemble the insoluble mela- 
noid protein of brunescent human cataracts. 


Pirie18!1 had demonstrated that similar prod- 
ucts are formed by incubation of isolated 


lens proteins with tyrosine and either tyrosi- 


nase or a hydrogen peroxide generating 
system, either of which can generate dopaqui- — 
none. It is possible that the insoluble pig- 


mented protein in brunescent cataracts 
contains melanoid substances derived from 
tyrosine, but quinoid intermediates must be 


generated within the lens, for when intact 
lenses are incubated with quinones, it is the — 
capsule and outer cortex which becomes pig: 


mented and not the nucleus. 


It has been suggested, however, that dopa- ; ae 
quinone in aqueous humor may be the cause 
of cataract by a mechanism other than reac-  ăž 


tl 


tion with lens protein to produce insoluble __ 2 se 


pigment. Srivastava and Beutler!®? incubat- 


ed rabbit lenses with tyrosine and tyrosinase 


for 22 hours and noted development of corti- 
cal cloudiness and staining. In addition, ap- 


proximately 50% loss of glutathione was i aa 


reported. 
Van Heyningen has reported the presence 
in human lenses of the fluorescent O-beta- 
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D-glucoside of hydroxykynurenine.1** This 
yellow compound appears to be unique to 
primate lenses although it has been found in 
silkworms. Hydrolysis of the glucoside with- 
in the lens would release free hydroxykynu- 
renine which would be a likely candidate for 
cross-linking of lens proteins to produce the 
fluorescent, insoluble protein of brunescent 
cataracts. This glucoside may be the uniden- 
tified ninhydrin-reactive substance reported 
as variably present in human cataracts.11° 

Zigman18* has reported that aromatic 
amino acids are photo-oxidized by near-ultra- 
violet light to colored products which react 
with lens proteins to produce colored, fluores- 
cent precipitates which are also similar to the 
insoluble protein of brunescent cataracts. 
Hydroxykynurenine would not be an unrea- 
sonable product to expect from photo-oxida- 
tion of tryptophan. 

Another substance which catalyzes oxida- 
tion of ascorbic acid, and which is cataracto- 
genic when fed to rats, is the herbicide, 
diquat (1,1’-ethylene-2,2’ dipyidylium dibro- 
mide). In the presence of light, this di- 
quarternary nitrogen compound is reduced 
to a free radical by suitable electron donors 
such as ascorbic acid, thus causing the grad- 
ual disappearance of ascorbic acid from the 
aqueous and vitreous humors.!®* The de- 
velopment of cataract in rats fed diquat is 
very slow, characterized initially by baso- 
philic posterior opacities possibly due to ac- 
cumulation of nucleic acid deposits. Only in 
late stages do swelling, nuclear opacification, 
and loss of protein take place. Diquat cata- 
ract appears to be unique among experimen- 
tal cataracts in that even in the latest stages 
there is no loss of glutathione. Ascorbic acid, 
in contrast, slowly disappears from the 
lenses of diquat-fed rats. 

This loss of lens ascorbic acid also con- 
trasts with the accumulation of ascorbic acid 
in lenses of naphthalene-fed animals,!79 al- 
though in both situations ascorbic acid in the 
aqueous humor is oxidized. The diquat free 
radical, however, in the presence of the en- 
zyme, glutathione reductase, was shown to 
be capable of reducing the oxidized form of 


either glutathione or the cofactor, NADP 


(TPN). Thus, the maintenance of gluta- 
thione levels at the expense of ascorbic acid 
ig diquat cataracts was ascribed to this cata- 
lytic function of the diquat free radical.186 
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The mechanism is complex, for a cyclic oxi- 


dation-reduction pathway is created whereby , 


ascorbic acid is oxidized by diquat fand 
light), the diquat free radical is reoxidized 
by NADP, and the latter reduces oxidized 
glutathione. However, oxidized ascorbic acid 
can be reduced in the lens by glutathione, so 
why should ascorbic acid disappear? If the 
first step in this cycle is faster than the 
regeneration of ascorbic acid by reaction 
with glutathione, ascorbic acid may be kept 
in the oxidized, membrane-permeable form 
and thus may gradually leak out of the lens. 

In diquat cataract, the level of glutathione 
seems to be maintained at the expense of 
lens ascorbic acid, whereas in naphthalene 
cataract, and most other cataracts, it is the 
ascorbic acid content which is maintained at 
the expense of glutathione. The choice de- 
pends on which of the two compounds is 
kept in the reduced form to which the lens 
membranes are much less permeable. In the 
normal lens, one of the functions of metabo- 
lism is to keep both compounds in the re- 
duced forms. 

In diquat-fed rats, cataractous lens 
changes may be directly due to dehydroas- 
corbic acid, which can inhibit mitosis and 
can also release hydrolytic enzymes.157 In 
other cataracts, the fate of glutathione is 
speculative, for no enzyme is known in the 
lens which is capable of catabolizing gluta- 
thione. If it is oxidized, the oxidized form 
may leak out of the lens as suggested by 
Kinoshita and Beutler,® or it may react with 
protein sulfhydryl to form mixed disulfides, 
possibly altering the permeability of lens 
membranes. 

In human senile cataracts and in normal 
human lenses, Harding!*§ has measured both 
the free glutathione and that bound by disul- 
fide linkage to lens protein. In normal lenses, 
about one fifth of the total glutathione was 
bound to protein. In one group of cataracts 
this quantity was unchanged although free 
glutathione was decreased. In a second 
group, presumably more advanced, free glu- 
tathione was even lower and the quantity 
bound to protein was increased. In both 
groups the total was about the same. 

The formation of mixed disulfides with 


cysteine and f-globulins is catalyzed by cop- ° 


per and not by other heavy metals.!5* More 
significantly, this reaction is inhibited by 
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glutamate,19% which is present in normal 


. lenses at high concentration, and it may be 


that* bound glutathione does not increase in 
cataracts until the glutamic acid decreases. 

The oxidation of glutathione in lenses cul- 
tured with diamide!®> may also produce 
mixed disulfides with protein sulfhydryl, but 
the possibility has not been examined. 

Protracted treatment of rabbits with echo- 
thiophate iodide, which has been reported 
to cause lens opacities in glaucoma patients, 
resulted in decreased concentrations of ATP 
and lactic acid in both lenses, even when 
only one eye was treated.19! The authors 
concluded that this indicated inhibition of 
lens glycolysis. 

In studying lathyrogenic activity of deriv- 
atives of 8-hydrazinopropionitrile, the cata- 
ractogenic activity of the N?-phenyl com- 
pound was accidentally discovered.192 This 
substance seems remarkably potent, for after 
feeding at a level of 0.15% for as little as 
three days, cataracts eventually developed 
even though the drug was discontinued. The 
drug was even effective in mature rats, which 
is unusual also. The precise morphology of 
the lesion was not described, and the etiolo- 
gy was not studied. 

The cataractogenic activity of the widely 
used fungicide, 2,6-dichloro-4-nitroaniline, 
when fed to dogs, was discovered fortuitous- 
ly, for activation by daylight (long-wave ul- 
traviolet) was required. The typical anterior 
polar cataracts and corneal lesions did not 
appear in eyes with sutured lids.19* The bio- 
chemical etiology of this cataract was not 


studied, but similarities in the metabolism of 


this compound and 2,4-dinitrophenol were 
pointed out, and it was suggested that the 
difficulties experienced in attempting to re- 
produce human dinitrophenol cataract in 
animals may be due to the fact that experi- 
mental animals are rarely exposed to day- 
light. 

Cataracts produced by chronic ingestion of 
chlorpromazine also seem to be phototoxic 
in nature. The anterior polar lesions seen in 
guinea pigs which were also exposed to ul- 
traviolet light were similar to those variably 
seen in humans given large amounts of 
chlorpromazine, and to those produced in 


-* dogs by dichloronitroaniline and daylight. 
_ Guinea pigs exposed to either ultraviolet 
et light or chlorpromazine alone did not de- 


-. 


velop cataracts.194 

Whether or not mercurialentis should be 
included under this heading is questionable, 
for most of these subjects retain normal vi- 
sion. As a result, the first quantitative analy- 
sis of such a lens has only just appeared. 
Three human cataracts, one also showing 
mercurialentis from prolonged use of eye 
drops containing phenylmercuric nitrate, 
and two ordinary cataracts were analyzed by 
neutron activation. The mercury contents 
found were 1,080, 80, and 30 parts per bil- 
lion.195 

Dibromomannitol, an antimitotic com- 
pound which has been used to treat chronic 
myelogenous leukemia, has been reported to 
cause posterior lens opacities in patients. 
Von Sallmann and Grimes!’ have found it 
to be cataractogenic in rats also and have 
described the effects on mitosis and DNA 
synthesis in the lens epithelium. Initial ef- 
fects included inhibition of both functions, 
with subsequent increase in proliferative ac- 
tivity. The ultimate result was depopulation 
of the epithelium and formation of abnormal 
lens fibers. 

The effect of x-irradiation on rabbit lens 
epithelium has been studied histochemically, 
using acid phosphatase activity and coen- 
zyme Q as indicators of lysosomal and mito- 
chondrial integrity.!°7 The former was affect- 
ed early, but only in the germinative zone, 
suggesting that damage to lysosomes is in- 
volved in x-ray induced generation of abnor- 
mal fibers. Coenzyme Q staining was not 
affected until 60 days after irradiation, sug- 
gesting that damage to mitochondrial me- 
tabolism is not involved in early changes 
leading to posterior opacities, but may be in- 
volved in later changes leading to complete 
opacity. 

When lysergic acid diethylamide was giv- 
en to pregnant mice, subcapsular accumula- 
tion of amorphous material and epithelial 
hyperplasia were observed in lenses of em- 
bryos removed before term.198 

A simple technique using chick aba 
lenses in culture has been proposed for 
screening drugs for possible cataractogenic 
effect in unborn or newborn children.199 This 
is based on the ability of the drug to prevent 
the drop in pH of the medium normally 
resulting from lactic acid production. a 

Hockwin et al?’ have revived the old con- 
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cept that human cataract might be due to a 
combination of insults which, acting individ- 
ually, would not be cataractogenic. They 
have demonstrated the possibility with sever- 
al models in animals, including combination 
of naphthalene feeding with x-irradiation, 
pilocarpine, and aqueous withdrawal, and 
combination of x-irradiation with pilocarpine 
and with galactose feeding. They have also 
collected a number of other examples from 
earlier literature. 

Clark et al2°1 have compared the soluble 
and insoluble protein compositions of normal 
and cataractous human lenses pooled by age 
decades. Insoluble protein, as the percent of 
total protein (which was not reported), in- 
creased with ageing in normal lenses and 
was uniformly elevated (about 30%) in cat- 
aracts of all ages, except the brunescent cata- 
racts, in which most of the protein was in- 
soluble (71%). Separation of a-, f-, and 
y-crystallin groups by DEAE-cellulose chro- 
matography revealed little change in propor- 
tions with normal ageing. Cataractous lenses, 
however, contained a higher proportion of 
a-crystallin than normal lenses of the same 
age. 

Francois et al2°2 have described a thin-lay- 
er gel-filtration technique for small scale sep- 
aration of proteins of different molecular 
weights. Using this method to study the 
soluble protein composition of normal and 
cataractous human lenses, they have con- 
firmed their own and other reports that large 
proteins such as a-crystallin are retained in 
human cataracts, while smaller molecules, 
particularly y-crystallin, seem to disappear. 

Charlton and van Heyningen??? reached 
this same conclusion, and observed, in addi- 
tion, that inositol, present at high concentra- 
tion in normal lenses, was also deficient in 
human cataracts. Among a number of lenses, 
the deficits of inositol and of y-crystallin 
were highly correlated. This was taken as 


= evidence of increased leakiness of these cat- 
_aractous lenses. 


_ Decreased y-crystallin and increased a- 
crystallin as percentages of total protein 
(not reported) were also reported for Indian 


~ eataracts.?04 


Kore et al? have also confirmed the re- 
tention of a-crystallin and loss of lower mo- 
legular weight y-crystallin in rats. 

Maraini et al?°* have attempted to study 
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the possibility that deficient synthesis might 
account for the loss of protein from human, 
cataracts by incubating extracted lenses with 
radioactive amino acids and measuring the 
incorporation into protein. No clear differ- 
ences from normal lenses or among types of 
cataract could be demonstrated. This is not 
surprising, for it would be unreasonable to 
expect meaningful results from any study 
involving incubation of intact human cata- 
racts in view of the severe trauma accompa- 
nying their extraction. 

This same group has studied a number of 
other aspects of human cataractogenesis. 
They have, for example, shown that RNA, 
particularly soluble RNA, decreases during 
cataract formation, evidently as an effect 
rather than a cause. They have also demon- 
strated that ribonuclease activity, missing in 
normal lenses, appears in early stages of 
cataract.2°7 The appearance of ribonuclease 
in cataractous lenses might be the result of 
loss of an inhibitor, such as has been shown 
to be the cause of ribonuclease appearance in 
dystrophic muscle.?°8 

Maraini et al?°® have also determined lev- 
els of free nucleotides in human cataracts by 
chromatography of extracts of pooled len- 
ses.209 Normal human lenses were not ana- 
lyzed, but the total free nucleotide content 
decreased with increased opacification. Loss 
was inversely related to degree of phospho- 
rylation, which is what would be expected if 
this was a manifestation of increased mem- 
brane permeability. 

Testa et al?! have reported the presence 
in dialysates of human serum of an uniden- 
tified substance which catalyzes oxidation of 
sulfhydryl groups of lens protein or of serum 
albumin. More activity is found in serum of 
patients with senile cataract than in serum 
from normal subjects of the same age. The 
properties of these dialysates have been 
studied extensively by this group for several 
years, but little effort has been made to 
identify the active constituents. Thus, al- 
though the effect is inhibited by edetic acid, 
no analysis of cation content has been made. 
Urea, which can promote oxidation of pro- 
tein sulfhydryl by opening up protein struc- 
ture, also has not been determined. Much 
effort, however, has been spent on isolating 
from bovine lens homogenates the particular 
protein which is acted on by the serum dialy- 
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sates. A particular fraction from the y-crys- 


+ -tallin group has now been found which is 


unaffected by dialysates of normal serum, 
but is irreversibly precipitated on incubation 
with dialysates of serum from cataract pa- 
tients.211 

Interesting as this may be, it probably has 
little to do with the etiology of cataract, for 
although denaturation or precipitation of 
protein is commonly invoked as an explana- 
ion of opacification,’ this ancient and intui- 
tively satisfying assumption has no basis in 
experimental fact. Disulfide formation in 
particular does not seem to be involved in 
human cataracts. 

In her Proctor Lecture, which should be 
required reading for both ophthalmologists 
and lens protein chemists, Pirie?12 demon- 
strated that the majority of human cataracts 
contain no more insoluble protein than nor- 
mal lenses, although an artifactual, disul- 
fide-containing precipitate is obtained when 
cataractous lenses are homogenized aerobi- 
cally in water. This protein is insoluble in 
7M urea or 6M guanidinium chloride which 
dissolve the true albuminoid, but it dissolves 
after reduction of disulfide bonds. If the 
intact cataractous lens is homogenized an- 
aerobically in urea, or aerobically in guanidi- 
nium chloride (which prevents sulfhydryl 
oxidation), no precipitate appears. Anaero- 
bic homogenization in water would produce 
only the true albumimoid, the content of 
which did not increase in cataracts, and 
which may not be insoluble in the intact 
lens. Only in a small number of vefy ad- 
vanced cataracts was there evidence of exis- 
tence of disulfide-containing insoluble protein 
in the lens. Thus, although this may appear 
late in human cataracts, it is a sequel to 
rather than a cause of opacification. 

Brunescent human cataracts, however, 
constitute a distinctive exception to this gen- 
eralization, for in these lenses there is a high 
concentration of pigmented protein which is 
insoluble in water, guanidinium chloride, or 
disulfide-splitting reagents. This insoluble 
protein has unique fluorescence properties 
similar to the naphthaquinone-containing 


protein found in napthalene cataracts, and 


it seems to be cross-linked by quinoid groups 
such as dopaquinone. In these brunescent 


cataracts there may be little sign of other 


cataractous changes, and loss of vision may 
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be largely due to pigment. These cataracts 
should not be considered as a stage of senile 
cataract, but as a distinct disease. Pirie, in 
fact, has urged that the term, senile cataract, 
be abandoned, for its use gives a spurious 
sense of uniformity to what is probably a 
miscellaneous collection of degenerative lens 
defects. 

Benedek?? has calculated from light-scat- 
tering theory that opacity of the lens could 
result if an aggregated protein (insoluble?) 
with a particle weight of 50 x 10® constitut- 
ed 20% of the total lens protein. Such a 
protein might be present in brunescent cata- 
racts, and it is not inconceivable that the 
albuminoid of other human cataracts, which 
does not increase in quantity,?!? may become 
more highly aggregated as soluble proteins 
are lost. It should be emphasized, however, 
that precipitation or aggregation of protein 
is not the only possible explanation of opaci- 
fication. 

Philipson?!* has described an elegant mi- 
croradiographic technique for determining 
protein distribution in frozen lens sections 
down to a subcellular level. In normal rat 
lenses smooth gradients of protein concentra- 
tion increased toward the center, reaching 
concentrations as high as 90% weight to 
volume (w/v) in the nucleus of an old lens. 
In cataractous lenses induced by x-irradia- 
tion of suckling rats, microradiography of 
frozen sections revealed sharp, steep gra- 
dients in the distribution of protein, usually 
situated in the peripheral cortex. There was 
close correspondence in the position of these 
protein gradients and the location of visible 
opacity.?14 

In cataracts induced by feeding galactose 
to rats, microradiography revealed a zone of 
steep protein gradient between the cortex 
and nucleus in lenses with nuclear opacity. 
This zone was characterized by irregular 
interfaces separating regions with different 
refractive index, and opacification was ex- 
plained as the result of reflection of light at 
these interfaces.16? 


Philipson17° also measured light scattering | 


in small regions of intact normal rat lenses 
and x-ray and galactose cataracts by using a 
300 laser beam and recording scattered 


-light on film. Scattering in normal lenses was 
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complex scattering of light was ascribed 
principally to reflection by the irregular inter- 
faces due to sharp refractive index gradients. 
In the nuclear opacity of galactose-fed rats, 
interfaces with protein concentration differ- 
ences as high as 50% w/v were frequently 
found and the high critical angle of such 
interfaces should cause considerable total re- 
flection of incident light. Philipson concluded 
that such randomly oriented interfaces be- 
tween regions with large refractive index 
differences are responsible for most of the 
loss of transparency in lenses with x-ray and 
galactose cataract. 

The net loss of light transmission by 20 
normal human lenses has been measured at 
five visible wavelengths by photography with 
densitometric evaluation of the photographs. 
The lens shape was also measured photo- 
graphically and used to calculate light loss 
per unit pathlength of lens. Since absorption 
and scatter could not be distinguished, light 
loss was considered as due to absorption by a 
hypothetical pigment.2!5 On this basis, light 
loss per unit pathlength was constant across 
the lens and did not change with age from 20 
to 60 years. Thus, the increased yellowing of 
old lenses was attributed to increased lens 
thickness. 

Having rejected protein precipitation as 
an essential component of opacification, it 
must be admitted that precipitation does 
seem to be the explanation of at least two 
types of reversible lens opacity. The first of 
these is the nuclear cataract observed on 
cooling young mammalian lenses. Extracts of 
soluble protein from young rat lenses become 
opaque on cooling and clear on warming. 
Zigman and Lerman?! have shown that this 
is due to the limited solubility of y-crystal- 
lin, which is most concentrated in young 
lenses, particularly in the nucleus. 

The second example is a rapidly inducible, 
transient lens opacification producible in 
young rats, mice, and hamsters by a wide 
variety of stimuli, including anoxia, acidosis, 
dehydration, stress, and a long list of drugs. 
Fraunfelder and Burns?!" have termed this 
the “acute reversible lens opacity.” The 


opacity is always localized in the superficial 


anterior cortex and can be prevented by lid 
closure or by high humidity. This seems to 
iraplicate pervaporation of water through the 
cornea with resultant concentration of the 
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aqueous humor. | 

This explanation is supported by the dem. 
onstration of increased concentration of so- 
dium in the aqueous humor of hamsters as 
well as increased sodium and potassium con- 
centrations and decreased water content of 
hamster lenses during transient opacity in- 
duced by phenylephrine mydriasis.?!8 Appar- 
ently transient dehydration of the lens cortex 
induces reversible precipitation of protein, al- 
though this has not actually been demon- 
strated. 

Sodium content of the aqueous humor has 
been measured in hamsters with one eye 
taped open and the other taped shut.2!9 In 
the open eye a typical cataract formed as the 
sodium concentration rose steadily from a 
normal of 155 mEq/liter to 325 mEq/liter at 
60 minutes. Lens sodium content also in- 
creased. If the eye was then closed, the so- 
dium levels returned to normal as the lens 
cleared. Here again it was concluded that the 
increased tonicity of the aqueous humor 
causes dehydration of the lens. The alterna- 
tive possibility that influx of sodium may 
cause hydration of the lens seems not to have 
been considered. 

Eyelid closure also prevented experimen- 
tal cataracts in guinea pigs due to diisopro- 
pyl-fluorophosphate.229 This suggests that in- 
creased corneal pervaporation might play a 
role in the cause of anterior opacities report- 
ed in patients treated with anticholinesterase 
drugs, and possibly in the cause of other 
anterior opacities. 


Vitreous Body 


In the rat retina, Abraham et al?2! have 
described PAS-positive, diastase-resistant 
granules in the pigment epithelium, the in- 
ner nuclear layer, the ganglion-cell layer, 
and the inner limiting membrane. This last 
presumably was due to hyalocytes. These 
cells are believed to be the source of hyal- 
uronic acid in the vitreous body, but this has 
been difficult to study biochemically because 
it has not been easy to isolate or culture 
hyalocytes. 

They have now been successfully cultured 
from embryo retinas of calves, rabbits, and 
chicks and characterized as belonging to the 
macrophage cell type. Mature forms stain 
for mucopolysaccharide.?? 


me 





RA as - 


When a part of the vitreous of the owl 


. monkey was replaced by saline, new hyal- 


uronic acid was formed subsequently as indi- 
cated by faster incorporation of labeled glu- 
cosamine than in the control eye.*** This 
demonstrates the capacity for renewal of hy- 
aluronic acid in the mature vitreous body. 

The incorporation of radioactive glucose 
into nondialyzable constituents of vitreous 
humor has been studied in vivo and in vi- 
tro.224 Most of the incorporation was found in 
protein, but labeling of glucosamine isolated 
after hydrolysis of the hyaluronic acid was 
also demonstrated. Oddly enough, the cen- 
tral, cell-free portion of the calf vitreous 
body was as active as any other region when 
incubated with labeled glucose. This was 
ascribed to the presence of extracellular en- 
zymes. 


Retina 


Gouras and Hoff?*5 have described the 
successful maintenance of retinal function in 
isolated cat eyes perfused through the 
ophthalmociliary artery with hemoglobin- 
free media. Such a preparation should make 
it possible to determine if the high metabolic 
activity found with incubated, excised reti- 
nas is really typical of the retina in vivo. 

Riley and Voaden22* have studied the ef- 
fects of buffer composition on respiration 
and aerobic glycolysis of rabbit, rat, and pig 
retinas, using Warburg techniques. In agree- 
ment with earlier work, switching from a 
phosphate to a bicarbonate buffer increased 
the respiratory rate threefold to fourfold in 
all three species, but in both rat and pig, 
glucose consumption and the rate of aerobic 
glycolysis were the same in both buffers. To 
the reviewer, this suggests that the bicarbon- 
ate buffer inhibits some alternate path of 
glucose utilization such as glutamate synthe- 
sis. The effects of varying the potassium and 
calcium levels in the incubation media varied 
among the three species and it was suggested 
that the differences, presumably due to mem- 
brane effects, may ultimately be correlatable 
with differences in membrane function. 

A number of ocular tissues, including the 
retina, incorporate labeled glucose into the 
glucosamine moiety of glycoproteins and 
mucopolysaccharides. The enzyme which 
synthesizes glucosamine from glutamine and 
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fructose-6-phosphate has been demonstrated 


in bovine retina and was studied in consider- 
able detail.227 Enzyme activity was found to 
be regulated by an unusual product-con- 
trolled substrate inhibition such that activity 
would be more sensitive to requirements for 
glucosamine than to levels of precursors. 

Bok228 has shown in both rats and frogs, 
by autoradiograph of retinal sections follow- 
ing exposure to tritium-labeled cytidine, that 
RNA is continuously renewed in the visual 
cells of mature animals. This is a pleasing 
finding in view of the demonstrated continu- 
ous renewal of the outer segments. 

Continuous renewal of both RNA and 
protein have been demonstrated in the pig- 
ment epithelium of the frog, as well as turn- 
over of vitamin A and galactose, both of 
which were concentrated into cytoplasmic oil 
droplets.??° 

Shichi2°° has pointed out that pigment 
epithelial cells are filled with endoplasmic 
reticulum and has suggested that this may be 
involved in oxidative mechanisms such as 
retinol-retinal conversion, melanin synthesis, 
and possibly metabolic support of the visual 
cells. From this structure, isolated as micro- 
somes, he has isolated a hemoprotein known 
as P-450, which can also be found in heart, 
liver, and adrenal microsomes. The function 
of this hemoprotein is not understood, but it 
appears to be involved in oxidative mecha- 
nisms. 

Accumulation of the common amino acids 


by retina has not been a popular subject for 


study, although incorporation into protein 
has been studied frequently by autoradiogra- 
phy. Gamma-aminobutyric acid (GABA) oc- 
curs in brain in high concentration and is 
believed to be an inhibitory transmitter. Rat 
retinas incubated with labeled GABA accu- 
mulated it to very high tissue:medium ratios 
by a process which was sodium-dependent 
and was inhibited by ouabain and dinitro- 


phenol.281 Other amino acids tested did not — 


compete for uptake, although lysine and or- 
nithine were not studied. 

Retinal degeneration in rats exposed con- 
tinuously to light was reported several years 


ago by Noell. He has now enlarged this topic 


considerably?3? and has demonstrated that 
the degeneration of visual cells is a function 
of both the level of light exposure and the 
vitamin A status of the animals. Rats main- 
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tained on a diet deficient in vitamin A (sup- 
plemented with retinoic acid) in complete 
darkness suffered no loss of visual function 
(electroretinogram), and preserved normal 
retinal anatomy and rhodopsin content. In 
contrast, vitamin-deficient rats kept under 
cyclic exposure to relatively dim light dem- 
onstrated the loss of rhodopsin and degener- 
ation of visual cell structure and function 
originally described by Dowling and Wald. 
Thus, in the rat, at least, the ocular manifes- 
tations of vitamin A-deficiency are contin- 
gent on exposure to a very low level of light. 

Oddly enough, however, the damage to rat 
visual cells and pigment epithelium pro- 
duced by higher intensities of illumination is 
prevented if the rats are first made deficient 
in vitamin A and are adapted to a low level 
of light.?33 If the deficient animals are kept 
in complete darkness, the deficiency does not 
protect against subsequent exposure to 
bright light. The mechanism of light damage 
remains obscure. Excessive release of retinol, 
which is known to have membranolytic prop- 
erties, seems not to be the cause, and Noell 
et al concluded that a critical state of cell 
adaptation to light, provided by the combi- 
nation of vitamin A deficiency and moderate 
illumination, is the important factor. 

Kuwabara?*+ has described the morphol- 
ogy of retinal recovery from experimental 
light damage of varying degree. Regenera- 
tion of the outer segments was found to be 
possible only when the receptor cell bodies 
and the pigment epithelium were preserved. 
The latter appeared to be of particular 
importance, for severe damage to the pig- 
ment epithelium led inevitably to complete 
disintegration of the photoreceptors. 

On the basis of histochemical study of 
oxidative enzymes in retinas of rats exposed 
to intense light, Hansson2*5 concluded that 
the pigment epithelium is the first cell layer 
to show signs of damage. 

The conversion of 5-hydroxytryptophan 
(HTP) to serotonin, another possible neuro- 
transmitter, has been investigated in the reti- 
nas of rats exposed to complete darkness, 
constant light, or cyclic light and darkness 


= (controls). Following such conditioning, ra- 


dioactive HTP was injected into the vitreous 


and the retinas were assayed for serotonin 


_ four days later. Continuous darkness mark- 
edly decreased the amount of serotonin in 


the retina and optic nerve compared to con- 


trols. Constant light caused degeneration of. 


visual cells, with initial decrease in serotonin 
production which later recovered.23® 

Bresnick?** has restudied the histologic 
and electroretinographic changes produced 
in retinas of rabbits exposed to 100% oxy- 
gen. The visual cell degeneration thus pro- 
duced was not prevented by dosage with 
a-tocopherol acetate, which suggests that 
peroxidation of membrane lipids is not the 
mechanism of this degeneration. It would be 
interesting to know what effect variation in 
exposure to light might have, for although 
degeneration due to excess oxygen begins in 
the nucleus and inner segments of the visual 
cells, the ultimate effect is atrophy of outer 
segments, much like the result of excess light 
in rats. 

Dollery et al?*5 have pointed out that at 
elevated oxygen tension, the choroidal cir- 
culation can supply the entire retina with 
oxygen. Flow through the retinal vessels di- 
minishes greatly, however, and this may 
decrease the supply of other essential metabo- 
lites. In dogs exposed to 100% oxygen, reti- 
nal detachments were observed which were 
ascribed to leakage of fluid from abnormally 
permeable choroidal vessels into the subret- 
inal space.*39 Visual cells were not examined. 

The hereditary retinal degeneration ob- 
served in many inbred strains of mice is also 
characterized by morphologic changes simi- 
lar to effects of light in rats. Sanyal24° has 
studied the distribution of acid phosphatase 
in developing retinas of such mice and has 
reported the appearance of perinuclear stain- 
ing in the visual cells as the earliest sign of 
abnormality. The acid phosphatase appeared 
to be enclosed in lysosomes and it was sug- 
gested that lysis by retinol might release 
hydrolytic enzymes which damage visual cell 
nuclei. Here again it would be significant to 
determine the effects of exposure to light. 

It has also been proposed that lysosomes 
may mediate the retinal degeneration caused 
by chloroquine.?*! Staining for acid phospha- 
tase in the retinas of chloroquine-treated rats 
revealed myeloid bodies in the cytoplasm of 
bipolar and ganglion cells which were identi- 
fied as lysosomal in origin. In the rat chloro- 
quine did not affect lysosomes in the visual 
cells or pigment epithelium and no degenera- 
tion of outer segments ensued. This contrasts 
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with other species in which the pigment epi- 
- «thelium is affected and visual cell degenera- 
tion takes place. 

Herron et al?42 have demonstrated that 
retinal dystrophy in the Royal College of 
Surgeons (RCS) rat is due to failure of the 
pigment epithelium to phagocytize the outer- 
most rod outer segment discs. This explains 
the previously observed accumulation of rho- 
dopsin in the early stages of the degenera- 
tion. ‘The resemblance of this disease to hu- 
man retinitis pigmentosa was pointed out, 
with the comment that attempts to treat the 
latter by supplementation with vitamin A 
may have been precisely the wrong ap- 
proach. 

The loss of rod outer segment material in 
later stages of the degeneration appears to 
be via the inner retina, for by using radioac- 
tive amino acids and autoradiography it was 
seen that the earliest formed outer segment 
material was the last to disappear.?4 

The degenerated retina of the RCS rat 
also contains abnormally high lipid, al- 
though the rate of incorporation of labeled 
choline by retinal homogenates was no great- 
er than in normal rats.244 Presumably the 
excess lipid, like the excess of rhodopsin, is 
due to accumulation of rod outer segments. 

Two hydrolytic enzymes, /-galactosidase 
and N-acetyl-8-glucosaminidase, have been 
demonstrated in the lysosome-like bodies of 
the pigment epithelium.24° Deficiencies of 
these and other similar enzymes have been 
shown to be the causes of a number of 
inborn errors affecting the eye, and it may be 
that a specific deficiency of such a hydrolytic 
enzyme in the pigment epithelium is the 
cause of loss of ability to phagocytize outer 
segments. i 

On the other hand, Yates et al?46 have 
reported that a defect in the membranes of 
pigment epithelial lysosomes in dystrophic 
rats precedes any histologic sign of retinal 
degeneration. Using histochemical methods 
for naphthylamidase and acid phosphatase, 
lysosomes were shown to be fully permeable 
to the substrates in dystrophic retinas as 
early as one week after birth, whereas reti- 
nas from normal rats required pretreatment 
with acid to effect staining. This difference 


-= was ascribed to the previously reported ab- 
= normal accumulation of retinol in the pig- 


ee ment epithelium of the dystrophic rats. 
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Complete darkness is known to delay vi- 
sual cell degeneration in the rat, and Ber- 
son?47 has recently suggested that complete 
occlusion of one eye might delay blindness 
for many years for retinitis pigmentosa pa- 
tients. 

Futterman et al?48 have studied the fatty 
acid composition of tissues of rats main- 
tained on a diet deficient in the essential 
(unsaturated) fatty acids, with care being 
taken to avoid vitamin A deficiency. 
Changes in many tissues were marked, but 
those in retina and brain were minimal and 
there was no significant effect on the electro- 
retinogram. Little change in the retinas 
could be seen histologically, but there was 
some decrease in the number of mural cells. 
Loss of mural cells from retinal capillaries 
has been implicated in diabetic retinopathy 
but has been difficult to produce experimen- 
tally. This approach, particularly if com- 
bined with experimental diabetes, seems 
promising. 

When the fatty acid composition of retinas 
of alloxan-diabetic and normal rats were 
compared, some decrease in unsaturated ac- 
ids was observed, suggesting that insulin is 
required to maintain a normal rate of poly- 
enoic acid synthesis in retinal tissue. No loss 
of mural cells was noted.249 l 

It was also shown that synthesis of poly- 
enoic acids from radioactive malonic acid (as 
malonyl-coenzyme-A) by retinal homoge- 
nates was decreased in alloxan-diabetic rats 
compared to normal or to insulin-treated 
diabetic rats.?50 


Ocular Lipids 


In reviewing ocular lipids in 1967, Feld- 
man*°! noted that although our knowledge of 


these compounds is woefully incomplete and 
confused, there is evidence that the struc- 
tures of ocular lipids are often unique com- 


pared to other tissues. Feldman pointed out 


that much more and better analytical re- Sa 


search is needed to elucidate the obvious 


physiological importance of these compounds 
and their frequent involvement in ocular 
pathology. Since then, both the quality and 


quantity of ocular lipid research have been 
increasing. 

Gangliosides from bovine lens and iris md 
normal and cataractous human lenses have 


- - 4 "$ 
E AE AO 4 

4ar A, eon BF y A 
Users we ery A 


Viana 


ERTAN 
SPEA frà 
re atv: 





ice 
te 


dined Ss Serie age 


as 


b 


yi 
R 


a 


à WA 
CORN See 
epee. 


100 ‘ PHYSIOLOGICAL CHEMISTRY OF THE EYE—BARBER 





been studied in detail.252 Ganglioside content 
of human lens was 83 times that of bovine 
lens, and human cataracts did not differ 
from normal. Expressed as percent of total 
lipid, the ganglioside content, 6.5%, is the 
highest reported for any tissue. The human 
lens ganglioside is also unique in having 
more than one major component, in contain- 
ing predominantly saturated sphingosine 
bases, and in containing a galactosamine 
component. 7 

In the mature bovine iris, phosphatidyl- 
choline and phosphatidylethanolamine are 
the major phospholipids, followed by sphino- 
gomelin, phosphatidylserine, and phosphati- 
dylinositol. The fatty acids of these glycero- 
phospholipids are mostly 16 and 18 carbon 
saturates and monounsaturates.25* Human 
iris contains a multiplicity of complex lipids 
with a composition similar to that found in 
lens and cornea. Phosphatidylcholine, phos- 
phatidylethanolamine, sphingomyelin, and 
unesterified cholesterol were the major com- 
ponents.?54 

Comparison of the phospholipid class com- 
position of mature bovine and rabbit lenses 
revealed that sphingomyelin, phosphatidyl- 
choline, and phosphatidylethanolamine are 
the major components in both species.255 No 
polyunsaturated fatty acids were found in 
any of the lipid classes of either species. 

Broekhuyse?** has studied the changes in 
lens phospholipids in ageing and cataractous 
human lenses. With ageing, synthesis of 
sphingomyelin is continuous while concen- 
trations of other phospholipids decrease. 
Changes appear to be correlated with fiber 
differentiation. Phospholipid composition of 
senile cataracts is similar to normal lenses of 
the same age, although the amounts of 
bound lipid and proteolipid are decreased. 
This was taken as an indication of mem- 
brane disintegration. 


“=®* Tn lenses of all species, about 90% of the 


phospholipids consists of sphingomyelin and 
the choline, serine, and ethanolamine glycer- 
osphospholipids. The composition differs 
among species, with sphingomyelin and 


_ phosphatidylcholine varying inversely, which 


suggests substitution of one compound for 
the other. In young human lenses sphingo- 
myelin is the major phospholipid and the 
percentage of this constituent increases with 
ageing, as pom the total phospholipid con- 
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centration. In contrast, phospholipid concen- 
tration decreases with ageing in anima] 
lenses.257 

Retinal phospholipids of pig, sheep, cow, 
human, dog and rabbit have been compared 
by Anderson et al.258.259 Compositions were 
nearly identical, phosphatidylcholine and 
phosphatidylethanolamine being the major 
classes. Fatty acid composition of each class 
was similar in all species. 

Synthesis of ocular lipids has received lit- 
tle attention. Culp et al?®° have studied the 
incorporation into lipids of the iris, cornea, 
and lens of radioactive acetate injected in 
the anterior chamber. Both the saponifiable 
and nonsaponifiable fractions from each tis- 
sue became labeled, suggesting in situ syn- 
thesis of fatty acids and cholesterol, but the 
possibility of systemic synthesis and trans- 
port to the eye was not eliminated. 

Studies of lipid synthesis from radioactive 
acetate by iris tissue excised from normal 
and from cholesterol-fed rabbits seems to 
indicate that the increased iridic lipids found 
in cholesterol-fed rabbits are accumulated 


from plasma rather than being synthesized 


in situ.?61 

Swartz and Mitchell?44 have studied the 
synthesis of lecithin (phosphatidylcholine) 
by homogenates of rat retina, using radioac- 
tive phosphoryl! choline or cytidine diphos- 
phate choline as substrates. The highest en- 
zyme activity was found in the microsomal 
fraction, although the soluble fraction con- 
tained a stimulating factor(s). Rod outer 
segments had little or no activity and it was 
suggested that outer segment lipids are syn- 
thesized in either the inner segments or the 
pigment epithelium. 

Kean?°? has investigated in ocular tissues 
the enzyme which activates sialic acid (N- 
agetylneuraminic acid) by coupling it with 
cytidine triphosphate. The product, cytidine 
5-monophosphosialic acid, subsequently con- 
tributes sialic acid to the synthesis of glyco- 
proteins and glycolipids. When homogenates 
of hog retinas were separated into particu- 
late fractions, the enzyme was found to be 
localized in nuclei. This was surprising be- 
cause transferase enzymes which utilize the 


cytidine monophosphate-sialic acid are extra- 


nuclear.?63 Kean suggested that this compart- 
mentalization may be part of a regulatory 
system for the synthesis of sialic acid-contain- 
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ing polymers. 
~ - Most of this enzyme in the hog lens was 
pee. found in the epithelium.?°4 Normal human 
lenses were not available, but no activity 
could be found in human cataracts. This 
may be significant, for both sialoglyco- 
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proteins and gangliosides seem to be impor- 
tant lens constituents. 


This investigation was supported by Public Health 
Service research grant EY-00225 from the National 
Eye Institute. 
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Registry of Interesting Cases 





Total Third Nerve Paralysis 


Recovery in a Case of Meningococcic Meningitis 


Michael A. Kass, MD; John L. Keltner, MD; and Andrew J. Gay, MD, St. Louis 


A case of meningococcic meningitis is accom- 
panied by a total third nerve palsy. The patient 
recovered third nerve function in three months so 
that her only residual was a slightly enlarged and 
sluggishly reactive pupil. 


D OCUMENTED cases of third nerve pal- 
sies in meningococcic meningitis are exceed- 
ingly rare. The following is a case report of 
meningococcic meningitis accompanied by a 
complete oculomotor palsy. 


Report of a Case 


A 44-year-old white woman was admitted to 
a local hospital with a two-day history of myal- 
gias, sinusitis, shaking chills, vomiting, pain at 
the base of the neck, and confusion. Her initial 
treatment consisted of 600,000 units of penicil- 
lin intramuscularly and 4 gm of intravenously 
administered cephalothin. This was followed by 
a regimen of benzathine penicillin G, 24 million 
units twice a day, and ampicillin sodium, 1 gm 
intravenously three times a day. Over the next 
two days the patient developed disseminated 
ecchymoses, progressive stupor, and a drooping 
right eye lid with a dilated and fixed right 
pupil. A neurosurgical consultation confirmed a 
complete right third nerve palsy. A lumbar 
puncture revealed a glucose of 4.0 mg/100 cc, 
protein, 750.0 mg/100 cc, and white blood cells, 
7,400/cu mm with 82.0% polymorphs. Cerebro- 
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spinal fluid (CSF) gram stain demonstrated 
intracellular gram negative diplococci. A right 
carotid angiogram was normal. 

Four days after the onset of her illness, the 
patient was transferred to Barnes Hospital 
where physical examination revealed a semi- 
comatose white woman with multiple ecchy- 
motic areas over both forearms. The right pupil 
was noted to be fixed and dilated at midposi- 
tion and her right lid was ptotic. She was 
described as having disconjugate gaze upon 
doll’s head maneuver. Her right disc was slight- 
ly blurred; her left disc was normal. There was 
marked nuchal rigidity with positive Kernig’s 
sign and positive Brudzinski’s sign. She moved 
all of her extremities spontaneously, responded 
to pain, and appeared to have normal symmet- 
rical reflexes with no Babinski’s sign. The 
spleen was palpable 2 cm below the right cost- 
al margin. The rest of her examination was not 
remarkable. 

Initial laboratory examination revealed CSF 
opening pressure of 430 mm H,O with protein 
480 mg/100 cc and glucose of 30 mg/100 ce. 
Cerebrospinal fluid gram stain showed gram 
negative intracellular diplococci. Culture of 
CSF revealed a heavy growth of Neisseria 
meningitidis. The patient was treated initially 
with 24 million units of penincillin. The sensitiv- 
ity reports showed slightly greater sensitivity 
to ampicillin and 10 gm of ampicillin was 
administered per day. 

Over the next three days the patient’s mental 
status and general condition remarkably im- 
proved. 

Six days after admission and ten days after 
the onset of her illness, the patient was re- 
ferred for neuro-ophthalmic consultation. At 
that time she was noted to be alert and coope®- 
ative. Visual acuity was 20/20 in both eyes with 
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Fig 1.—Third nerve palsy ten days after onset of acute meningococcic meningitis. Note right ptosis, mydri- 
asis, and limitation of ocular motility. 


Fig 2.—Three months later. Complete recovery of third nerve paralysis except for minimal right mydriasis. 





best correction. A moderate ptosis of the right ter. The right pupil reacted sluggishly to direct 
lid was noted with the right palpebral fissure and consensual light reflexes. Extraocular mo- 
measuring 5.5 mm and the left fissure measur- tility examination demonstrated 38 prism diop- A 
fhe 9.0 mm. The right pupil was 6.0 mm in ters of alternating exotropia and 8 prism D of ` 
diameter; the left pupil was 3.0 mm in diame- right hypotropia at distance. Measurement at 
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near revealed 50 prism D of exotropia and 8 
Ngm D of right hypotropia. Examination of 
e Versions revealed marked limitation of mo- 
* tion of the right eye in all positions of gaze 
_ associated with third nerve function (Fig 1). 
: The remainder of the eye examination, includ- 
ing ophthalmoscopy, slitlamp, fields, and ocular 
tensions was normal. 

Over the next several weeks gradual improve- 
ment in her third nerye paresis was noted. 
Repeat examination three months after the 
onset of her illness demonstrated equal palpe- 
bral fissures. The pupils were 3.5 mm in the 
right eye and 2.0 mm in the left eye. There was 
minimal direct reaction of the right pupil to 
light with normal consensual and accommoda- 
tive reaction. Extraocular motility demonstrat- 
ed orthophoria at distance and near as well as 

> full ductions and versions in both eyes (Fig 2). 
The remainder of the eye examination was 
normal. 


Comment 


The ocular complications of meningococ- 
cic meningitis include conjunctivitis, corneal 
ulcer, keratitis, endophthalmitis, uveitis, 
panophthalmitis, cranial nerve palsies, stra- 
bismus, pupillary abnormalities, ptosis, nys- 
tagmus, and optic neuritis.!~* 

While strabismus frequently has been re- 
ported in meningococcic meningitis, docu- 
mented cases of oculomotor palsy are exceed- 
ingly rare.!’ Randolph,’ Neal,® Ross,” and 
Smithburn et al’ reported cases of third 


nerve palsy in the preantibiotic era. Beeson 
and Westerman? and Farmer!’ reported 
third nerve palsy in cases of meningococcic 
meningitis treated by sulfa therapy. Review 
of the current literature revealed no docu- 
mented case of third nerve palsy occurring 
in meningococcic meningitis treated by mod- 
ern antibiotic therapy. 

The diagnosis of meningococcic menin- 
gitis was substantiated in the case we report 
here by multiple positive smears and CSF 
cultures. Other causes of third nerve palsy 
were excluded by a normal fasting and two 
hour postprandial blood glucose and a nor- 
mal right carotid angiogram. 

The patient demonstrated an apparent 
third nerve paralysis shortly after the onset 
of meningococcic meningitis. Within three 
months she recovered almost completely; the 
only sequela being a minimally dilated and 
sluggishly reactive right pupil. 

This investigation was supported in part by Public 
Health Service grant NS-08033 from the National In- 


stitute of Neurological Diseases and Stroke, and by 
grant EY-00016 from the National Eye Institute. 


Key Words.—Meningococcic meningitis; 
third nerve paralysis. 
Nonproprietary and 
Trade Names of Drug 


Ampicillin sodium—Penbritin-S for Injection, 
Polycillin-N for Injection. 
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Correspondence 





NOISE POLLUTION 


To the Editor—Air pollutants escape from 
the exhaust valves of anesthesia machines.! 
Unwanted noise is generated in the process. 
This irritating chatter may be silenced by 
venting the reservoir bag through a length of 
conductive tubing fixed to its distal end (Fig- 





Reservoir bag with extension, for use with the 
semi-closed technique of inhalational anesthesia. 


ure). Bag tension is controlled by means of 
a screw-clamp. The free end of the tube is 
weighted, causing the heavier-than-air effluent 
to layer on the floor, away from the faces of 
the surgical team. 
GEORGE C. BELL, MD 
Boston 


® 1. Stone WA, Havener WH: Hypothetical halo- 
thane hazards. Arch Ophthal 84:705, 1970. 


THE SUFFIX “CAINE” 


To the Editor.—What philological expla- 
nation is there in the suffix “caine” as it is 
used in numerous pain-killer combinations? 
Take, for instance, tetracaine (Pontocaine), 
chloroprocaine (Nesacaine) hydrochloride, 
procaine hydrochloride (Novocain), dibu- 
caine (Nupercaine) hydrochloride, cyclo- 
methycaine sulfate (Surfacaine), lidocaine 
(Xylocaine), cocaine, piperocaine (Mety- 
caine) hydrochloride. 

Max M. Kutvin, MD 
Miami, Fla 


REPLY 


To the Editor—Concerning the suffix,- 
caine. 

For the moment forget it and concentrate 
on the suffix -ine or -in. According to Webster 
this suffix is used in forming the names of 
certain elements, as chlorine, and of com- 
pounds, as arsine. Names of basic organic 
substances, as alkaloids, are systematically 
written with the ending -ine. 

The Indians of Bolivia and Peru have for 
centuries kept themselves happy by chewing 
the leaves of a certain bush. They called the 
bush, among other things, cuca or coca. The 
standard botanical name for the bush is 
Erythroxylum coca. 

In 1855 Dr. F. Gaedcke, a German chem- 
ást, separated an alkaloid from coca leaves 
which he called erythroxline. In doing this 
he was following the standard practice of 
using the family name and adding the suffix 
for alkaloids -ine. He did not have enough 
leaves to continue his experiments, so he 
stopped midway. 

From 1858 to 1860, another German chem- 
ist, Dr. A. Niemann, got enough leaves for 
a complete study. He too separated an atka- 
loid and made salts of it, the hydrochlorate, 
sulphate, nitrate, and acetate, studied its 
chemical properties, and determined its 
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atomic weight. When he named his alkaloid 


N he used the common term -coca, and added 
| dard suffix -ine. Thus came into be- 


= ing the word—cocaine. 





1. 
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But, please note: the word had three sylla- 
bles: co-ca-ine. And it was so pronounced. It 
is pronounced today with three syllables in 
German and in French. In Italian and in 
Spanish there are three syllables. Older edi- 
tions of Webster give it three syllables. But, 
perhaps because the three syllables are a bit 
awkward to pronounce, or perhaps because 
English speakers are notoriously careless 
about pronouncing words, the word in pres- 
ent day English has become a two-syllable 
one’ co-cain. 

Thus the suffix caine is not a true suffix. 
Rather, it is one that came into being 
through usage, and, it is suspected, is pecu- 
liar to the present day English language. 

In 1884 Carl Koller demonstrated the an- 
esthetic properties of cocaine and overnight 
everyone got into the act. Many of the 
chemical and drug houses began to manufac- 
ture cocaine. Because of the dangerous na- 
ture of the drug, they searched for innocu- 
ous derivatives and substitutes. When they 
applied trade marks or brand names to their 
new products they often paid homage to 
cocaine by using either the whole word or 
part of it. Examples: TJropococaine and 
Novocain. The practice continues to this 
day. And today’s English speakers continue 
to pronounce the last two syllables, ca-ine, 
as one, cain. 

CHARLES SNYDER 
Boston 


OCULAR CYSTINE DEPOSITS IN AN ADULT 


To the Editor—Although not recognized 
as such, the case reported as “Ocular Cys- 
tine Deposits in an Adult” (ArcH OPHTHAL 
85:690-694, 1971) may well represent a dif- 
ferent eye disorder with a specific metabolic 
defect. However, the studies are incomplete 
and thus deprive those interested in bio- 


chemical anomalies of the eye of an answer. 


Whether the case reported represents one 
of adult cystinosis is in question. All but one 
of the reported cases with adult cystinosis 
had in addition to corneal cystine deposits, 


‘similar cystine | accumulations in the bone 


marrow.!:2 It is not stated in the paper 
_ whether or not conjunctival cystine (by pa- 
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per chromatography) was found in excessive 
amounts, whether control samples had been 
tested for cystine, and whether cholesterol or 
other lipids or amino acids were tested for in 
the biopsy material. 

It is disturbing that in attempting to link 
their findings to cystinosis the authors ig- 
nored two significant systemic biochemical 
data: (1) elevated cholesterol levels (324 
mg/100 ml), total lipids levels (920 mg/100 
ml), and (2) elevated chondroitin sulfate B 
in urine (28.7 mg/24 hr). The increased 
cholesterol and lipid levels are significant in 
that similar corneal deposits (with or with- 
out peripheral arcus) occur in familial leci- 
thin-cholesterol acyltransferase deficiency in 
which increased levels of unsterified choles- 
terol, triglycerides, and phospholipids ac- 
company decreased levels of cholesteryl es- 
ter.2 Other abnormalities include decreased 
or absent a-lipoprotein and pre-f-lipoprotein 
fractions.4 In cases of Tangier’s disease fine 
equidistant corneal deposits were noticed.’ 
The mucopolysacchariduria should not be 
ignored as it may represent a form fruste of 
any of the known mucopolysaccharidoses or 
an unclassified type.* Photographs or x-ray 
films of the proband were not shown. 

The need for additional chemical data in 
serum including free and sterified cholester- 
ol, lipoprotein electrophoresis, lipid frac- 
tions, and clinical data ruling out or indi- 
cating a mucopolysaccharidosis is obvious, 
Similar tests should be performed in relatives 
of the proband. With such information the 
case presented by Kraus and Lutz could be 
properly identified and perhaps shown to 
represent a new clinical entity. 

Epwarp CoTLIER, MD 
Chicago 
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Additional Chemical Data 


Compounds Tested for 
Total cholesterol (mg/100 ml) 324 
Total lipids (mg/100 ml) 920 
Lipoproteins 

(by electrophoresis) 


Esterified fatty 
acids (mg/100 ml) 


Triglycerides (mg/100 ml) 
Phosphatides (mg/100 ml) 


522 


126 


CORRESPONDENCE ý f 


In 1967/68 


Without 
abnormality 





S 


Normal 
Range 


180-210 
700-900 


In 1971 
226 
800 


Without 
abnormality* 


380-500 
20-150 
100-200 


90* 
201 


* From PD Dr. Med. W. Kahlke, Heidelberg, Germany. 


To the Editor—The excellent article 
“Ocular Cystine Deposits in an Adult” men- 
tions that, “From this childhood type of 
cystinosis, a benign type has to be separated 
which is limited to adults and has so far 
been seen only in a few cases.” 

Dr. Wong and I in the Journal of Pediat- 
ric Ophthalmology (6:195-197, November 
1969) presented the case of an 11-year-old 
and her 16-year-old brother with the cystine 
deposits. At that time we suggested that the 
term “benign” rather than “adult cystinosis” 
be used to characterize the disorder because 
the lesion was seen in these adolescents. 

ConraAp L. Gites, MD 
Southfield, Mich 


REPLY 


To the Editor—We have to confess that 
we overlooked this most interesting paper; 
the Journal of Pediatric Ophthalmology was 
not available in our department until now. 

We consider this paper to be very impor- 
tant, so we add a reference to it when 
answering the reprint requests. 

Since we lacked bone marrow deposits 
which had been found in a small number of 
cases (three with, one without), the estima- 
tion confirming or ruling out the diagnosis 
may be somewhat arbitrary. 

We used T'LC-technique which renders a 
semiquantitative estimation of all occurring 
amino acids; in comparison to the normal 
spectrum, cystine was unequivocally and 
strongly elevated. Lipids were not tested in 
the biopsy material. 

The Table shows additional chemical 
data. This pattern of serum lipids does not 
suggest characteristic disturbance of lipid 
metabolism. 

@ 


Describing familial cholesterol ester defi- 
ciency, Gjone and Bergaust point out that 
“their corneae showed a nebulous cloudiness 
and an annular shaped pronounced opacity 
near limbus; that corneal opacity as report- 
ed in our patients has not been described in { 
any other disease” (Acta Ohpthal 47:222- 
227, 1969) . 

Concerning Tangier’s disease, Hoffman 
and Fredrickson described “a slightly 
cloudy appearance . . . a hazily flocculent 
infiltration throughout the corneal stroma 
. . . decreased transparency of the cornea, 
more marked centrally than peripherally.” 
Kummer and co-workers (Schweiz Med 
Wschr 98:407-412, 1968) also emphasize the 
flocculent and diffuse opacities predominant- 
ly in the center of the cornea. 

As for acid mucopolysaccharidoses, re- 
garding the patient’s habitus (height, 1.82 
meters [5 ft 10 in], weight 69 kg [153 Ib]), 
only Scheie’s syndrome is noteworthy in this 
connection (for thorough discussion see ref- 
erence 13 of our paper): as to the corneas, 
Scheie describes “diffuse corneal haze . . 
the corneas appeared edematous and thick- 
ened.” 

Apart from the lacking biochemical as- 
pects in our patient, the three diseases men- 
tioned above have in common the fact that 
the corneal changes can be seen at the first 
glance, whereas the detection of cystine de- 
posits needs slit-lamp examination. Similar 
corneal changes can be found only in para- 
proteinosis which is ruled out by serum and 
urine data. 





ELLEN Kraus, MD 
Peter Lutz, MD, PHD 
Heidelberg, Germany 
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News and Comment 
Edited by Bradley R. Straatsma, MD 
Jules Stein Eye Institute, UCLA School of Medicine 
Los Angeles 90024 
Calendar of Events 
1972 
f Jan 30-Feb 5 University of Florida and University of Miami, Florida Mid- 
winter Seminar of Ophthalmology and Otolaryngology, Miami 
Beach 
Jan 31-Feb 3 Colorado Ophthalmological Society, Colorado Midwinter Semi- 
nar, Snowmass-at-Aspen 
Feb 3-5 Wills Eye Hospital, 24th Annual Clinical Conference and 
Arthur J. Bedell Lecture, Philadelphia 
5-6 University of Arkansas Medical Center, Annual Clinical Sym- 
posium, Little Rock 
March 3-4 Oregon Academy of Ophthalmology and Otolaryngology, 31st 
Annual Postgraduate Convention, Portland 
5-12 American Diopter and Decibel Society, Spring Seminar in 
Ophthalmology and Otolaryngology, Scottsdale, Ariz 
10-11 Wills Eye Hospital Retina Service, Course in Macular Disease, 
Philadelphia 
26-31 Florida Fourth Biennial Symposium on Ophthalmic Plastic and 
Corneal Surgery, Miami Beach 
29-30 US Public Health Service Hospital, Seminar on Leprosy for 
pi Opthalmologists, Carville, La 
j April 8-9 Rudolph Ellender Eye Foundation, Contact Lens Program, 
New Orleans 
9-14 New Orleans Academy of Ophthalmology, Symposium on Con- 
tact Lenses, New Orleans 
21-22 Columbia University, Ophthalmology Radiology Course, New 
York 
26-28 Brooklyn Eye and Ear Hospital, Graduate Course in Ophthalmic 
Plastic Surgery, Brooklyn, NY 
May 11-12 Jules Stein Eye Institute, UCLA School of Medicine, Third 
Jules Stein Lecture and Annual Postgraduate Seminar, Los 
Angeles 
11-13 Iowa Eye Association, Tenth Annual Meeting, Iowa City 
26-29 Panhellenic Ophthalmological Congress, Diagnosis and Treat- 
ment of Corneal Diseases, Athens, Greece ` 
i June 1-4 Austrian Ophthalmological Society, 15th Annual Meeting, 
i Baden (near Vienna) 
| July 5-Sept 8 Stanford University Medical Center, Basic Science Course, è 
Stanford, Calif 
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George Washington University Awarded 
Contract.—Scientists at the George Washing- 
ton University will assess the impact of 
chromosomal defects on the development 
of the human eye in an NIH-funded 
study. A $93,409 one-year contract will per- 
mit the evaluation of developmental defects 
in the eye and visual system. Past studies 
have demonstrated that defects in chromo- 
somes appear more frequently in aborted 
embryos (30%) than in newborn babies 
(8%). 

Approximately 150 human embryos hav- 
ing a variety of chromosomal abnormalities 
and showing the effects of mutagenic agents 
will be examined. The newly funded study 
will allow NEI to complement and extend its 
own research in this area which has been 
hampered by lack of human material. Chief 
investigator for the project will be Cecil B. 
Jacobson, MD, Assistant Professor and 
Chief of Reproductive Genetics Unit, GWU 
Medical Center. 


Basic Science Course.—Stanford Univer- 
sity Medical Center will hold a Basic Sci- 
ence Course for residents and prospective 
residents in ophthalmology from July 5 
to Sept 8, 1972. It will be similar to the Lan- 
caster Course and will consist of lectures, 
demonstrations, and laboratory work in anat- 
omy, microbiology and immunology, pathol- 
ogy, physiology, neuroophthalmology and 
neuroanatomy, optics and theory of refrac- 
tion, embryology and genetics, motility, bio- 
chemistry. and pharmacology and toxicology. 
Section chiefs will include Crowell Beard. 
Paul Boeder, Phillins Thygeson. Brooks 
Crawford, Philip Ellis, Richard Sogg, and 
Alan Scott. For details write J. W. Bettman. 
MD. Division of Ophthalmology, A-230, 
Stanford Medical Center, Stanford, Calif 
94305. 


Jules Stein Lecture and Postgraduate 
Seminar.—The Third Jules Stein Lecture 
and Annual Postgraduate Seminar will he 
held at University of California at Los An- 
geles on May 11 and 12. 1972. The Lecture 
will be presented by A. Edward Maumenee. 
MD. The Seminar will be devoted to “Retinal 
Vascular Disease.” The guest faculty will in- 
clude Lloyd Aiello, MD: Morton Goldberg, 
MD; Alex Krill, MD; and George Wise, MD. 
For details contact Program Chairman, J. T. 


NEWS AND COMMENT 


Pearlman, MD, Jules Stein Eye Institute, 
UCLA School of Medicine, Los Angeles 
90024. 


Annual Meeting of Eye Association.— 
The Iowa Eye Association’s tenth annual 
meeting will be held in Iowa City, May 11 
to 13, 1972. Address inquiries to Charles D. 
Phelps, MD. Secretary, Iowa Eye Associa- 
tion, University Hospitals, Department of 
Ophthalmology, University of Iowa, Iowa 
City 52240. 


Graduate Course in Ophthalmic Plastic 
Surgery.—Brooklyn Eye and Ear Hospital 
will present a three-day intensive course of 
instruction in ophthalmic plastic surgery on 
April 26 to 28, 1972. The course will be 
conducted by Martin Bodian, MD. Invited 
guest speakers include Drs. A. Harris, M. 
Obear, and A. B. Rizzuti, and ocularist, H. 
Gougelman. 

Instruction will consist of lectures, motion 
pictures, slides, presentation of patients, and 
actual surgery on illustrative cases. Subjects 
will include basic precepts of plastic surgery, 
lid repair for tumors and trauma, malfunc- 
tions of the lids, congenital anomalies, ptosis 
repair, repair of obliterated sockets, exenter- 
ation, etc. Informal discussions will be en- 
couraged. For further details contact Mr. 
Vernon Dressler. Administrator, Brooklyn 
Eye and Far Hospital, 29 Greene Ave, 
Brooklyn, NY 11238. 


15th Annual Meeting of the Austrian 
Ovhthalmological Society.—“Eye Changes 
Due to Therapeutic Agents” will be the 
chief topic of the annual meeting of Oster- 
reichische Ophthalmologische Gesellschaft 
at Baden (near Vierina) from June 1 to 4, 
1972. Deadline for (manuscript) reports is 
March 1, 1972. Address inauiries and com- 
munications to Doz. Dr. W. Funder, Wiener 
Medizinische Akademie. Alser Strasse 4, A- 
1090 Wien (Vienna, Austria). 


Course in Macular Disease.—The Retina 
Service of the Wills Eve Hospital will spon- 
sor its third annual Retinal Course at the 
Philadelphia County Medical Society Build- 
ing in Philadelphia, March 10 and 11, 1972. 
The course will be devoted to macudar 
disease, and it will stress the clinical, fluores- 
cein, and treatment aspects of macular dis- 
ease. Registration information may be ob- 
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tained by writing to William Tasman, MD, 


Retina Service, Wills Eye Hospital, 1601 


n 


k 


pring Garden St, Philadelphia 19130. 


_ Spring Seminar in Ophthalmology and 
Otolaryngology.—The American Diopter 
and Decibel Society announce a spring sem- 
inar in ophthalmology and otolaryngology 
on March 5 to 12, 1972, at Mountain Shad- 
ows, Scottsdale, Ariz. Guest faculty in 
ophthalmology will include Drs. Bernard 
Braveman, Albert C. Esposito, David 
Hiles, J. Lamar Mays, Kenneth T. Richard- 
son, William Weisser, and Donald Zehl. For 
details and reservations, contact E. A. Rit- 
tenhouse, MD, 203 Masonic Bldg, Mc- 
Keesport, Pa 15132. 


Fight for Sight, Inc., 1972-1973 Awards. 
—Applications for grants, postdoctoral re- 
search fellowships, and student fellowships 
are being accepted for the 1972-1973 Fight 
for Sight, Inc., awards. All applications 
must be submitted by or through Chiefs of 
Departments of Ophthalmology. Final date 
for filing is March 1, 1972. Direct inquiries 
to the Secretary, Fight for Sight, Inc., 41 W 
57th St, New York 10019. 

Charles A. Perera, MD, Chairman of the 
Scientific Advisory Committee, announced 
that Fight for Sight has awarded $284,217 
for the current year to support basic and 
clinical research projects in ophthalmology 
and related sciences. As Fight for Sight, 
Inc., marked its 25th anniversary, Dr. Per- 
era paid tribute to its founder, Miss Mildred 
Weisenfeld, and to Mr. Silas Adelshein; the 
organization’s first president and now chair- 
man of the board of directors. 

With this latest funding of 56 awards, $4 
million for 1,163 awards has been distribut- 
ed to 157 institutions in the United States 
and 21 other countries, and support is bein 
extended to an additional 31 institutions. 


Postgraduate Convention.—The Oregon 
Academy of Ophthalmology and Otolaryn- 
gology will hold its 31st Annual Postgrad- 
uate Convention at the Sheraton Motor Inn, 
Portland, Ore, March 3 and 4, 1972. Guest 
speakers for the ophthalmology section will 
inélude Drs. William B. Green, Robert W. 
Hollenhorst, and William Tasman. Mem- 
bers of the University of Oregon Medical 
School and the Devers Memorial Eye Clinic 
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as well as practicing ophthalmologists from 
the area will make up the local faculty. The 
main topics are retinal degenerative lesions, 
pathology of the vitreous, ocular manifesta- 
tions of carotid and vertebral-basilar arterial 
occlusive disease, occlusive retinal arterial 
disease, clinicopathologic evaluation of ocu- 
lar changes in mucopolysaccharidoses and 
sphingolipodoses, ocular manifestations of 
the collagen diseases, management of Coats’s 
disease, heredodegenerative disease of the 
choroid and macula, and differential diagno- 
sis of leukokoria. 

The sessions have been approved for con- 
tinuing medical education credits by the 
American Medical Association accreditation 
program. For further information write to 
Miss Rebecca Tarshis, Executive Secretary, 
1216 SW Yamhill St, Portland, Ore 97205. 


Florida Midwinter Seminar of Ophthal- 
mology and Otolaryngology.—The 26th 
Annual Florida Midwinter Seminar in 
Ophthalmology and Otolaryngology will be 
presented in cooperation with the College of 
Medicine of the University of Florida and 
the University of Miami School of Medicine 
from Jan 30 to Feb 5, 1972, at the Ameri- 
cana in Miami Beach. Lecturers on ophthal- 
mology will be as follows: Howard Leibo- 
witz, MD; Jack Hartstein, MD; Antonio 
Gasset, MD; David Worthen, MD; Robert 
Shaffer, MD; Mort Goldberg, MD; and H. E. 
Kaufman, MD. All facilities of the Amer- 
icana are available to all registrants of the 
Seminar and their families. Address inquir- 
ies to Kenneth Whitmer, MD, 550 Brickell 
Ave, Miami, Fla. 


Ophthalmology Self-Education Program. 
—Designed primarily for the practicing oph- 
thalmologist, the Ophthalmology Self-Educa- 
tion Program enables ophthalmologists to 
review an outline containing the essential 
core of ophthalmic knowledge; select areas 
for study in accordance with personal needs 
or preferences; and receive two major study 
guides, reading lists, and self-assessment pro- 
cedures each year. Conducted under the aus- 
pices of Continuing Education in Ophthal- 
mology, this program is offered without 
charge to members of the American Acade- 
my of Ophthalmology and Otolaryngology, 
to facilitate lifelong professional learning. ®° 

With the realization that ophthalmic 
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knowledge is rapidly increasing and new de- 
velopments are markedly altering the prac- 
tice of ophthalmology, this new program is 
planned to assist the clinical ophthalmologist 
in maintaining a continuing process of edu- 
cation that extends throughout the full range 
of professional life. | 

To aid the practicing ophthalmologist in 
mastering basic information, current con- 
cepts, and recent advances, the essential core 
of ophthalmic knowledge is incorporated in 
the Ophthalmology Basic and Clinical Sci- 
ence Course. Divided into eight major por- 
tions, each section of this course presents 
related aspects of basic and clinical science 
as a closely integrated unit that associates 
fundamental scientific information with dis- 
ease processes and recent advances in 
ophthalmic knowledge. 

Reflecting this coordination of basic and 
clinical science, the sections are as follows: 
(1) Optics and Refraction; (2) Embryology, 
Anatomy, Genetics, and Developmental Ab- 
normalities; (3) Biochemistry and Physiol- 
ogy of the Eye, Metabolic Disease, and 
Glaucoma; (4) Pathology and Systemic Dis- 
ease; (5) Neuroanatomy and Neuro-ophthal- 
mology; (6) Physiology of the Orbit and 
Extraocular Motility; (7) Microbiology, Im- 
munology, and External Ocular Disease; 
and (8) Pharmacology, Therapeutics, and 
Ophthalmic Surgery. 

Each section consists of a general intro- 
duction, the section curriculum, general ref- 
erences and specific reading recommenda- 
tions, visual aids or supplementary material, 
and a multiple choice self-assessment exami- 
nation. 

This program is the product of a nation- 
wide faculty of ophthalmologists and vision 
scientists who are particularly qualified in 
the basic components and special clinical 
areas encompassed in the course. Members 
of this faculty revise and update each section 
annually. 

Participants in the Ophthalmology Self- 
Education Program are invited to review the 
overall content of this core curriculum and 
to select two sections in accordance with 
personal educational goals and desires. 
These sections may relate to areas of per- 
sonal need, subjects of special interest, or to 
an overall long-term program of comprehen- 
sive review. 


Members of the American Academy of 


Ophthalmology and Otolaryngology may reg,” 


ister for this program (or the counterpart 
Otolaryngology Self-Improvement Program) 
without charge. 

Applications may be obtained from C. M. 
Kos, MD, Executive Secretary-Treasurer, 
American Academy of Ophthalmology and 
Otolaryngology, Continuing Education in 
Ophthalmology, 15 Second St SW, Roches- 
ter, Minn 55901. Applications must be post- 
marked not later than March 1, 1972. 


Karl W. Ascher 


Karl W. Ascher, MD, Associate Professor 
Emeritus at the University of Cincinnati 
College of Medicine, died in Cincinnati after 
a short illness on July 17, 1971. He had 
retired from private practice and from teach- 
ing at the Medical College Department of 
Ophthalmology in 1966 at the age of 79. 

Dr. Ascher received his degree of “Univer- 
sae Medicinae Doctor’ from Karl-Ferdi- 
nands Universitaet, Prague, in 1911; he was 
resident in ophthalmology at the University 
of Prague and later associate professor. He 
was also a resident at the University Eye 
Clinic at Strasburg, Alsace, then a privatdo- 
cent of ophthalmology at Prague from 1922 
to 1937 and associate professor from 1937 to 
1939. During World War I, Dr. Ascher 
served as captain in the Austro-Hungarian 
army and was a prisoner of war in Siberia, 
1915-1916. 

Dr. and Mrs. Ascher escaped from the 


Nazis in 1939 and fled to the United States _.4 


where he accepted an appointment as Re- 
search Associate and later as Associate Pro- 
fessor at the University of Cincinnati Col- 
lege of Medicine until 1951. In 1962 he 
became Associate Professor Emeritus. 

e Dr. Ascher was a prolific author, credited 
with over 160 writings, including a book, 
The Aqueous Veins, which chronicles re- 
search on these unique vessels which were 
detected by him in 1941. The AMA Section 
on Ophthalmology, in 1952, awarded Dr. 
Ascher its coveted Knapp Medal. He was a 
member of the Association of Research and 
Ophthalmology, American Academy of Oph- 
thalmology and Otolaryngology, American 
College of Surgeons, American Medical As- 
sociation, and American Ophthalmological 
Society. 
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GONIO-GEL 


A STERILE GEL OF METHYLCELLULOSE 4000 cps 2.5% 
Preservatives: Methylparaben and Propylparaben 









VALUABLE FOR BONDING 
OF GONIOSCOPIC PRISMS 
TO THE CORNEA 






e Simplifies gonioscopy in 
upright and recumbent 
positions 








e Reduces fluid spillage 





e Helps maintain a tight 
lens fit 







e Index of refraction 1.336 


Len 


Apply small amount of Gel to inner surface of Gonio lens. 
Available in 4% ounce ophthalmic tubes. 








MURO PHARMACAL LABORATORIES, INC. 


121 Liberty Street * Quincy, Mass. 02169 
Area Code 617 + 479-2680 


SECOND INTERNATIONAL SYMPOSIUM ON THE LACRIMAL SYSTEM 
Budapest, Hungary—April 22-23, 1972 
For information and applications write to: 


Everett R. Veirs, M.D., Chairman 
Scott and White Clinic 
Temple, Texas 76501 


associated with 


IV CONGRESS OF THE EUROPEAN OPHTHALMOLOGY SOCIETY 


April 17-21, 1972 


For application forms and hotel 
information write to: 
Secretariat of the 
IV Congress of the European 
Society of Ophthalmology 
c/o |. Eye Clinic 


University Medical School 
VII. Ies u. 15 
Budapest, Hungary 


PANELISTS: 


Professor Josef Bock—Austria Bernardo A. Weil, M.D.—Argentina 
Professor M. Radnot—Hungary John Clark Mustarde, M.D., Ch.B.—Scotland 
Professor F. Antoni—Hungary Professor Milan Blagojevic—Yugoslavia 
Adolph Neetens, M.D.—Belgium Everett R. Veirs, M.D.—U.S.A. 
A. Dubois-Poulsen, M.D.—France Lester Jones, M.D.—U.S.A. 
Salme Vannas, M.D.—Finland A. Werb, M.B., Ch.B.—England 
Benjamin Milder, M.D.—U.S.A. Professor John Charamis—Greece 

Jan G. F. Worst, M.D.—Holland 





MASSACHUSETTS EYE AND EAR INFIRMARY 
1947 - RETINA SERVICE - 1972 


25th ANNIVERSARY CONGRESS 


SEPTEMBER 18, 19, 20, 1972 


DISTINGUISHED SPEAKERS WILL DISCUSS THE DEVELOPMENT OF MODERN 
CONCEPTS IN THE AREAS OF 


@ THE SENSORY RETINA o 

@ THE VITREOUS BODY 

@ METHODS OF EXAMINATION 

@ PATHOGENESIS AND TREATMENT OF RETINAL DETACHMENT 
@ DEVELOPMENTS POSSIBLE IN THE FUTURE 


A SOCIAL PROGRAM FOR LADIES VISITING HISTORIC BOSTON 


REGISTRATION FEE: $100 (Scientific Program, Lunches, and Anniversary Dinner-Dance) 
$ 50 (Ladies’ Lunches, Tours, and Dinner-Dance) 


o REGISTRAR: MEETINGS TO BE HELD AT: 
Charles Regan, M.D. Sheraton-Boston Hotel 
243 Charles Street Prudential Plaza 


Boston, MA 02114 Boston, MA 02199 





The important advantages of contact lenses 
over spectacles, for aphakics, are well under- 
stood: greater field of view, elimination of 
aberrations, reduced magnification and major 
cosmetic improvement. To gain these benefits, 
the patient is willing to tolerate considerable 
discomfort and visual disturbance. The ap- 
parent successes achieved with such highly 
motivated patients have misled some practi- 
tioners into thinking the aphakics are the 
easiest to fit of all contact lens wearers. 


In fact, however, proper fitting of the 
aphakic eye is a highly complex matter, be- 
cause of: (1) Tendency of high-plus lenses to 
ride down and be moved excessively by the 
lids, due to their greater thickness and weight 
and their more forward center of gravity; (2) 
Often flaccid or low lower lids of older patients, 
unable to support the weight of some low- 
riding lenses, may allow them to dig into and 
irritate the lower limbus; (3) Pupillary irregu- 
larities, such as keyhole or upward-displaced 
pupils, which are still quite common; and 
(4) High degree of corneal cylinder ‘against 
the rule’ often found after cataract surgery. 


To avoid visual disturbances such as flare, 
ghost images or double vision, it is imperative 
to position the contact lens so that the optical 
zone covers the entire exposed pupil at all 
times. Proper choice from among the follow- 
ing three corneal lens constructions will help 


180 ST. PAUL ST. 


CONTACT 
LENSES inc. 


ROCHESTER, N. Y. 14604 


CONTACT LENSES AND 
THE APHAKIC PATIENT 


Part 1: Factors in Lens Selection 


the practitioner to achieve the desired lens 
positioning: 


(1) MINUS-CARRIER LENTICULAR 
LENS 


(2) TP (TANGENTIAL PERIPHERY) 
LENS 


(3) SINGLE-CUT LENS 


The correct selection depends on the pupil and 
lid characteristics of each individual case. For 
example: keyhole pupils require lenses which 
ride somewhat above center, to completely 
cover the exposed pupil, unless the upper lid 
extends down far enough to cover virtually all 
of the iridectomy, making the exposed pupil 
almost round. Larger pupils require lenses 
with larger optical zones, as do lenses which 
tend to be displaced laterally because of 
‘against the rule’ astigmatism or decentered 
corneal apical caps. For flaccid lower lids, 
thick lens edges are deliberately constructed 
to better support the weight of low-riding 
lenses; or, the lenses may be designed to ride 
up, held there by the upper lids. With tight 
upper lids, lenses least affected by upper lid 
pressures are needed. The practitioner must 
consider all these factors: upper and lower lid 
position and tension, and size, shape and po- 
sition of the pupils. 


STANLEY GORDON, President 


(to be continued ) 


Please send information about your 
contact lenses. 


Phone 716-232-6878 * Cable CONTACTLENS, Roch., N. Y. 
Manufacturers of all types 


of corneal contact lenses. 
SUBSIDIARY OF UNION CORP. NYSE SYMBOL—UCO 
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Up to twice as much coverage of 
the retina as any other fundus 
camera offers — that’s just one 
advantage of the unique Nikon 
Retinapan-45 Table Fundus 
Camera. 

Simple to operate and pro- 
ducing photographic images of 
startling clarity, this new camera 
is ideal for hospital investigation. 
Opthalmologists can also make 
excellent use of it in their own 
offices. 

An integral electronic flash 
system provides high-intensity 


light with uniform edge-to-edge 
brightness. Fluorescent photog- 
raphy is made more effective than 
ever before. And you can switch 
over instantly from manual or 
motorized 35mm photography to 
314 x 4V4 Polaroid®. 

For information, or a free dem- 
onstration, write or call: Nikon, 
Inc., a subsidiary of Ehrenreich 
Photo-Optical Industries, 623 
Stewart Avenue, Garden City, 
N.Y. 11530, (516) 248-5200. (In 


| 
Canada, Anglophoto Ltd., EPI 
Ont.) 


Nikon announces a 
50% increase 
in fringe benefits. 


Nikon Retinapan 45 
Table Fundus Camera 





the measure of success... 


® orally effective, potent carbonic 
anhydrase inhibitor 

è onset of action usually within an 
hour; maximal effect is observed 
in two to four hours 

e lowered intraocular pressure is 
often maintained for six to twelve 
hours 

e usually most successful when given 
in conjunction with miotics 
Compared to other carbonic an- 
hydrase inhibitors, DARANIDE has W% 
a lesser propensity for causing meta- Es 
bolic acidosis. Please note, however, ye 
that this and other side effects asso- 
ciated with carbonic anhydrase in- 
hibitors may occur. 
Contraindications: To avoid blood pH 
decreases below 7.20, do not use if 
arterial pCO, greater than 63 mm Hg; 
hepatic insufficiency; renal failure: 
adrenocortical insufficiency; hyperchlor- 
emic acidosis; conditions in 
which sodium and/or potassium 
serum levels are depressed. 
Should not be used in patients 
with severe pulmonary ob- 
struction who are unable to 
increase their alveolar ventila- 
tion since their acidosis may be 
increased tothe point of narcosis. 
Warning: Should not be used in 
women of child-bearing age or in 
pregnancy, especially during the 
first trimester, unless the benefits 
to be expected outweigh potential 
adverse effects. 
Precautions: Potassium excretion is 
increased and hypokalemia may develop 
with brisk diuresis, when severe cirrhosis 
is present, or during concomitant use of 
steroids or ACTH. Interference with .~3.. 
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adequate oral electrolyte intake 

will also contribute to hypokalemia. 
Digitalis therapy may exaggerate 
metabolic effects of hypokalemia 
especially with reference to myo- 
cardial activity. Hypokalemia may 

be treated by use of potassium 
chloride or giving foods with a high 
potassium content. A close check on 
electrolyte balance, blood pH, and 
blood gases should be kept during 
therapy. Use with caution in-severe 
respiratory acidosis or in the presence 
of chronic pulmonary infection; discon- 
tinue if blood pH falls below 7.20. As 
with other carbonic anhydrase inhib- 
itors, agranulocytosis, thrombocytopenia, 
Or renal calculi are possible. 
Adverse Reactions: Side effects (char- 
acteristic of carbonic anhydrase inhib- 
itors) may include gastrointestinal 
disturbances (anorexia, nausea, 
vomiting), constipation, urinary 
frequency, mild skin eruptions, 
pruritus, headache, weakness, 
nervousness, globus hystericus, 
sedation, lassitude, depression, 
confusion, disorientation, diz- 

ziness, ataxia, tremor, tinnitus, 
paresthesias of hands, feet, tongue. 

lf they occur, reduce dosage or 
discontinue drug temporarily. 
Supplied: Tablets containing 50 mg di- 
chlorphenamide each, in bottles of 100. 
For more detailed information, 

consult your MSD representative 

or see the Direction Circular. 

Merck Sharp & Dohme, Division of 
Merck & Co., Inc., West Point, Pa. 19486 
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MSD merck SHARP & DOHME 


„in the oral management of glaucoma 


DARANIDE 


TAR 
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JAMA 


Classified 


Ads 
are right 
on Target 
Aim for the market 
you want to reach. 


Place an ad in: 


NAL OF THE AMERICAN MEDICAL ASSOCIATION 
Classified Advertising Dep artment 
535 North Dearborn Street 
Chicago, Illinois 60610 
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‘Alcon makes 
accurate 
Ftonography 
Peasy to do 
in your office 





ALCON introduces the EDT-103™_—the first electronic 

digital tonograph and automated recorder. Only 

the EDT-103 provides accurate, simplified tonography for 
~ routine office use. And any member of your staff can 

be trained to use it in less than half an hour. 


easy to read: 
e direct digital display of tonometric scale readings 
conveniently...at tonometer head 


easy to operate: 
e self-activating recorder, automatically controlled and timed 
e permanent patient record on “fan-fold” strip chart 
e automatic chart drive—maximum accessibility for easy loading 


easy to maintain: 

¢ self contained tonography system is compact, lightweight, 
portable, in its own carrying case 

e all solid state circuitry 

e caries a one-year warranty, easily serviced 

e meets or exceeds all requirements of Specification 5 





e 
/ Write for additional information, or to have our representative arrange A new dimension in the detection and 
for a personal demonstration. management of glaucoma— 
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Nancy 





and her accommodative Far il protes ihini information, see package 


circular.) 


esotropia no longer Phospholine lodide® (echothiophate iodide) 


In Management of Chronic Simple (Noncongestive) 
affects her rades and Aphakic Glaucoma/Concomitant Esotropia 
g Contraindications: This medication is contraindi- 


cated in acute (congestive) angle closure glau- 


coma, but may be useful in the subacute or chronic 

. coon years ago, Nancy showed an stages after iridectomy öf Ca me tE perused 

j or contraindicated. It is also contraindicated in 

sites oria of 6 Aat distance and an baggie ch gen vA ir aacycINIS, It rir 

e prescribed only after consultation wit 1e 

nia e esotropia of 15 A at near, a E ade rill or surgeon in hs presence of 

ronchial asthma, gastrointestinal spasm, urinary 

wit imperfect fusion. she p put on _ nach wcll pcs ae ONSON, myocar- 
ial infarction, and Parkinson's disease. 

j continued if (otherwise unexplainable) persisten 

at first once a day. This dosage regimen diarrhea, profuse, sweating, or muscle weakness 

occurs. Succinylcholine should not be used con- 

Was reduced gradually to Once a week. ca Magecsdral bn In Patani with ee ee araa 

n ecialists who are aware t ikelihood o 

Orthoptic measures were employed to See a a a eoeamil ie 

increase binocular control. Nancy now IODIDE concomitantly with neostigmine, ambeno- 
f nium, pyridostigmine, or edrophonium. 

hasan esophoria of 12 A at near, no Use in pregnancy: Not established is safe use in 

i iid. ; pregnancy, nor absence of adverse effects on fetus 

tropia and excellent Stereopsis. Fusion Or on respiration of neonate. Administration in 

ith, f E pregnancy requires weighing potential benefits 

is still variable for near. Vision is 20/20 against potential hazards. i 

l : Precautions: Patients regularly exposed to pesti- 

ineach eve. She no longer requires cides of the organophosphate or carbamate class 

* should be cautioned to observe all protective mea- 

eyedrops. sures recommended in their handling. 
Minor side effects (patient to be alerted): Initially, 


ss ‘ browache, dimness of vision, blurring, or ciliar 
f d and conjunctival injection may occur, but usually 
or laQgnosis disappear after 5 to 10 days of treatment. 


Other side effects: (/oca/): Iris cysts occur occa- 





One drop of PHOSPHOLINE IODIDE Piamanted Cysts of the chee AIE bees ok 
0.125% instilled in both eyes for two the medica non ara he eet Wak Cheer ccc. 
or three weeks can help determine if ft risy Gauss oF ecimte sere Wade Backer 
there is an accommodative basis for studies. have shown thet PHG@SEHOLIRE ORIOA 
the esotropia. SHAH OF A Aa Ge aa Gta Cater 


This phenomenon is apparently (a) dose-related, 
since it has not been observed with 0.03%, but 


D 
in treatment only with the higher strengths; (b) se/ective in 
character, since some patients have tolerated 
f ee : many years of treatment with the highest strength 
If there is a significant accommodative of the drug without lens changes; (c) age-related, 
i since lens opacities associated with this medica- 
factor present, the continued use of tion are virtually unknown in children; and (d) 
d i species specific, since attempts to produce com- 
PHOSPHOLINE IODIDE alone is often parable effects in experimental animals have been 
ayer unsuccessful. Pupillary block may develop due to 
sufficient for treatment. intense miosis together with vascular congestion, 


especially in eyes with narrow angles. r 
Resistance to the medication may appear in 


: H ome patients after many months of therapy; usu- 
If surgery IS necessary, postoperative ally the reponse can be restored by ahanaihe to 


another medication for a short time. 
USE of PHOSPHOLINE IODIDE may help (systemic): Rarely, systemic effects may appear 
> iati such as gastrointestinal spasm, nausea, vomiting, 
correct a residual deviation. diarrhea BETET secretion of lacrimal, salivary 
or sweat glands, tightness in the chest, brady- 
cardia, etc. Muscle weakness and one case of local- 
ized paresthesias have been reported. Lowering of 


blood cholinesterase level frequently occurs during 
long term therapy and is an indication of systemic 




















*Case history courtesy of Orthoptic Clinic, absorption, not an adverse side effect. 

Department of Ophthalmology, N.Y.U. Medical Center, Antidotes: Atropine, 2 mg. parenterally; PROTO- 
ie N.Y. School of Medicine, New York, N.Y. Other children PAM® CHLORIDE (pralidoxime chloride), 25 mg./ 
are professional models. Kg. |.V.; artificial respiration, if necessary. 

Supplied: 1.5 mg. package for dispensing 0.03% 
2 solution; 3.0 mg. package for 0.06% solution; 6.25 


mg. package for 0.125% solution; 12.5 mg. pack- 
age for 0.25% solution. [Also contains potassium 


as A acetate (sodium hydroxide or acetic acid may 
ye The Ophthalmos Division have been incorporated to adjust pH during manu- 

O AYERST LABORATORIES facturing), chlorobutanol (chloral derivative), man- 

= New York, N.Y. 10017 7121 nitol, boric acid, and exsiccated sodium phosphate.] 





in the management of accommodative esotropia 


Phospholine lodide 


(echothiophate iodide 
for ophthalmic solution) 
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The Bascom Palmer Eye Institute 
Department of Ophthalmology of the 
University of Miami School of Medicine 
and the Florida Lions Eye Bank at Miami 


Announces a Symposium on 
_ OPHTHALMIC PLASTIC AND CORNEAL SURGERY 


To be held at the Diplomat Hotel, 
Miami Beach (Hollywood), Florida 


March 26 - 31, 1972 


Faculty for the course will include: 


Dr. Crowell Beard Dr. J. H. King. 
Dr. Jorge Buxton Dr. James Major 
Dr. Ramon Castroviejo Dr. A. E. Maurnenee 
Dr. Claes DohiIman Dr. Gordon Miller 
Dr. Max Fine Dr. Edward W. D. Norton 
Dr. Richard Forster Dr. Frank Polack 
Dr. J. Donald M. Gass Dr. Marvin Quickert 
Dr. Pierre Guibor Dr. Norman Sanders 
Dr. Russell Harner Dr. ‘Byron Smith 
-© Dr. Danny Jones Dr. David Soll 


Dr. A. Dalma Kende Dr. Richard Tenzel 


This symposium wiii cover the cornea] and ophthalmic plastic 
field. Multiple lectures will be given with ample time for 
panel discussion and questions from the registrants. 


Afternoons will be set aside for recreation including tennis 
and golf tournaments. There will be planned entertainment 
for most evenings, 


Tuition wiH be $175, breakfasts included, Special rate of $75 
available for residents upon application from their Depart- 
ment Head. Checks should be made payable to “Bascom 
Paimer Eye institute” and mailed to Ophthalmic Plastic 
Surgery Symposium, Bascom Palmer Eye Institute, P.O. Box 
875, Biscayne Annex, Miami, Florida 33152. 


NEW ORLEANS 
ACADEMY 
OF OPHTHALMOLOGY 


Announces its Twenty First Annual 
Symposium 


CONTACT LENSES 
An in Depth Symposium Concerning Contact 
Lenses — “Hard”, “Soft” and Scleral — Their 
Legal, Medical and Cosmetic Applications. 
April 9-14, 1972—-Rooseveit Hotel, New Orleans 


Guest Speakers 
Chester J. Black, M.D. Elmhurst, !!Jinois 


Jorge N. Buxton, M.D. New York City, N.Y. 
Herbert L. Gould, M.D. White ‘Plains, N.Y. 


‘G: Peter Halberg; M.D: > > <- New York City, N.Y.” 


Herbert E. Kaufman, M.D. - Gainesville, Florida 
lan A. Mackie- London, England 
Perry Rosenthal, M.D. Boston, Mass. 


Whitney G. Sampson, M.D. — ‘Houston, Texas ` 


Registration Fee 


$175.00 For Practicing Ophthalmologists 
75.00 For Residents Outside Louisiana 


Accompanied by a letter of identification. from 
Chief of Service 7 . 


$175.00 Technicians employed by or associ- 
ated with Practicing Ophthalmologist 


NEW ORLEANS ACADEMY OF OPHTHALMOLOGY 
' 515 Audubon Bidg., 931 Canal St. 


- 





New Orleans, Louisiana 70112 
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If you already have 

this ophthalmic instrument, 
we have 25,999 others 

to choose from. 


The Koeppe Diagnostic Lens, manu- 
factured exclusively by Parsons, is just 
one of over 26,000 ophthalmic instru- 
ments we supply. Everything from the 
little items like Retinoscope bulbs all 
the way up to the big ones like hy- 
draulic chairs. And not only can we 


equip your entire office from top to 
bottom, but we provide a detailed 
office planning service designed ex- 
clusively for ophthalmologists. Write 
for information on this free service 
and a copy of our price list. They're 
both yours for the asking. 


PARSONS OPTICAL LABORATORIES 
441 SUTTER STREET, SAN FRANCISCO, CALIF. 94108 
A DIVISION OF 
6 td A DI iA WN Oe 8) f A LOr u PEI Dl ia A CO Dr h or 
EXECUTIVE OFFICES: 3851 WASHINGTON AVE., ST. LOUIS, MO. 63108 


St. Louis, Mo. Clayton, Mo. Kirkáaad, Mo. Richmogd Heights, Mo. Overland, Mo Springfield, Mo. Columbia, Mo. 
Karsas City, Mo Independen ggm efferson City, Mq ittle Bock, Ark Dklahona City, Okla ulsa, Okla. Alton, Ill. 





commodate for some ophthalmic lens aberra- 
tions, but not for marginal astigmatism. That’s 
why the Orthogon system builds correction for 
astigmatic variation right out to the edge of 





Orthogon 


-orrected where it counts: the lens...corrects marginal astigmatism to 
Or marginal astigmatism below the limits of physiologic perception... . 


gives the patient maximum clarity of vision: 
/hen you indicate “corrected curve,” make The Orthogon principle was first embodied 
ure you get the correction that means the in a series of scientifically determined base 
10st to your patient’s vision. The eye can ac- curves, built on thousands of computations 





and ray tracings, in 1928. The system has re- 
mained unchanged since except for the curve 
variation required by new sizes and thick- 
nesses. Bausch & Lomb holds that the theory 
9ehind the Orthogon design is as valid today 
as it was in 1928. 

è- All of the Orthogon single vision lenses, 
ncluding the new 65mm uncut and B&L ab- 
sOrptive lenses, are based on this principle. 
Uultifocals, too—the Panoptiks and Straight- 





Tops in the new 60mm blank, and the Ortho- 
gon F—have the Orthogon benefit of full 
correction for astigmatic variation. 

Every patient deserves full vision right out 
to the edge of the field. Specify Orthogon. To- 
day’s eyewear fashions, with their large lenses, 
require it more than ever. 


BAUSCH & LOMB 


Mark of Leadership 





6-830 Scheie Cautery 


Scheie Cautery, complete with recharger, cord-handle, 
one pointed and one ball tip electrode, 
and hardwood storage case. 


Scheie Electrode, ball tip 
Scheie Electrode, pointed tip 


6-835 Scheie Cord-Handle only 


This is the most compact outfit 
for hemostasis in eye surgery... 
the Scheie Ophthalmic Cautery from Weck. 


The Scheie Cautery comes complete with sep- 
arate recharger, cord handle, ball tip electrode, 
pointed tip electrode, all in a hardwood storage 
case. 

Some other important features of this unit are 
its impact resistant housing, the cord handle is 
autoclavable, all electrodes are platinum tipped. 


The recharger fits any standard 110-120 volt A.C. 
outlet and the cautery maintains the pre-selected 
output you have chosen. 
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WECK EDWARD WECK & COMPANY, INC. 


49-33 3ist Place Long Island City. N 1101 
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Apollo Space Flight Veteran: 
Methulose, for dry eyes! 


Methulose artificial tears lubricate sensitive ocular tissues to provide 
comfortable, soothing relief from eye dryness and irritation without 
blurring vision. Little wonder it is a big item on Apollo flights where 
dry eyes could present serious problems. 


Meanwhile, back on earth, Methulose might be the simple solution to 
the dry-eye problems of many of your patients. A non-irritating 
buffered aqueous solution containing Methylcellulose U.S.P. pre- 
served with Benzalkonium Chloride 1:25,000, it is available in 15cc 
and 30cc direct application plastic containers. Write for a generous 
Supply of 5cc starter samples. 


PROFESSIONAL PHARMACAL CO., INC. 


P. O. Box 230 300 W. Josephine St., San Antonio, Texas 78206 
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*The mark of guaranteed sterility. 


In 1968, CHLOROPTIC® (chloramphenicol) brought ophthalmic chloramphenicol out of the dark ages with 
the introduction of the first ready-to-use solution. For the first time, physicians and patients were offered 
guaranteed sterility, laboratory-controlled potency, greater stability, and greater convenience. We didn’t stop 
there...In 1970, Allergan introduced the first ophthalmic ointments guaranteed sterile with a tampefproof 
seal... EHLOROPTIC” (chloramphenicol) and CHLOROPTIC®-P (chloramphenicol-prednisolone). The poten- 
tial risk of contaminated chloramphenicol ophthalmic ointments has been eliminated. : 
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(epinephrine 
as borate complex 


Unsurpassed stability with EPINAL 

Unique antioxidant system” protects against 
oxidative discoloration 

Virtually eliminates the problems resulting from 
epinephrine breakdown 

Unsurpassed comfort with EPINAL 

Virtually no stinging, burning, or excessive tearing 
The only epinephrine to provide the 

soothing properties of the Isopto® vehicle 
Comfort... without loss of stability 

Stability ... without loss of comfort 


*patent pending; Acetylcysteine-Ascorbic Acid 


Description: Active: Epinephrine '2% and 1% (as borate complex). 
Preservative: Benzalkonium Chloride 0.01%. Vehicle: 
Hydroxypropyl Methylcellulose Solution 0.5%. Inactive: Ascorbic 
Acid, Acetylcysteine, Boric Acid, Sodium Carbonate (to adjust pH), 
Purified Water. 

Indications: For the control of simple (open angle) glaucoma; 

may be wsed with miotics. Carbonic anhydrase inhibitors may be 
used with this drug in selected cases. 

Contraindications: Do not use in narrow angle glaucoma. 
Precautions: Do not use until the diagnosis of glaucoma has been 
verified. Use with caution in patients with hypertensive cardio- 
vascular disease. For ophthalmic use only. Not for injection. 
Adverse Reactions: Prolonged use may produce extracellular 
pigmentation in the palpebral conjunctiva. On rare occasions 
systemic side effects have been observed such as headache, palpita- 
tion, pallor, tachycardia, trembling, and perspiration. Stinging 
may occur after instillation with rebound redness. 

Dosage: The dosage must be adjusted to tonometric readings 
before and during therapy. The usual dosage is one drop in the 
eye(s) once or twice daily. When used to complement miotic 
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Supplied: 7.5 cc bottle with sterile dropper assembly. 
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(1) Peripheral horseshoe tear prior to light coagulation. (2) One day after treatment. (3) Eight days after pigmentation 
begins. (4) Scarring stage, twenty days after light coagulation. 
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D roved safe tachment, tears, holes and tumors of the retina. 


In thousands of cases, not a single accident 


and effective In 160 has been reported. 


: The continuous spectral distribution of light 
U S hospitals emitted by the Xenon bulb is effective for all 
p " i treatments independent of the pigmentation 
present in the eye. Therefore, the instrument 
is especially well suited for treatment of dia- 
betic retinopathy. 
The surgeon is always in full control of the 
coagulation process, and he can instantane- 
$ ously terminate or increase the light intensity 
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The light energy remains constant indepen- 
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technical literature and a wealth of informa- 
tion regarding the technique. 

Write or phone for details. Carl Zeiss, Inc. 
444 Fifth Avenue, New York, N.Y. 10018.(212) 
736-6070. Complete service facilities available. 
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bibliography in this same order (not alphabetically). Journal references should in- 
clude: authors, title, Index Medicus abbreviation of journal name, volume, inclusive 
page numbers, and year. Those from books: authors, title, city of publication, pub- 
lisher, and year, in that order. 
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the measure of success... 


e orally effective, potent carbonic re ; Re adequate oral electrolyte intake 
anhydrase inhibitor he ; 47 will also contribute to hypokalemia. 
è onset of action usually withinan 8 s p Digitalis therapy may exaggerate 
hour; maximal effect is observed WẸ i RX metabolic effects of hypokalemia 
in two to four hours ser A i; especially with reference to myo- 
e lowered intraocular pressure is ps 3 ie cardial activity. Hypokalemia may 
often maintained for six to twelve WS s Rae be treated by use of potassium 
hours ia i fas: chloride or giving foods with a high 
e usually most successful when given W $ AS potassium content. A close check on 
in conjunction with miotics À S electrolyte balance, blood pH, and 
Compared to other carbonic an- zi $ Pex blood gases should be kept during 
hydrase inhibitors, DARANIDE has W f H therapy. Use with caution in severe 
a lesser propensity for causing meta- È i hy respiratory acidosis or in the presence 
bolic acidosis. Please note, however, ¥ S of chronic pulmonary infection; discon- 
that this and other side effects asso- WA  Ẹ BS: tinue if blood pH falls below 7.20. As 
ciated with carbonic anhydrase in- U È E with other carbonic anhydrase inhib- 
hibitors may occur. oy BH & itors, agranulocytosis, thrombocytopenia, 
Contraindications: To avoid blood poH A W et or renal calculi are possible. 
decreases below 7.20, do not use if on fe aa Adverse Reactions: Side effects (char- 
arterial pCO, greaterthan63mmHg; WA Rs Aad acteristic of carbonic anhydrase inhib- 
hepatic insufficiency; renal failure; 5 Sa BS itors) may include gastrointestinal 
adrenocortical insufficiency; hyperchlor- ¥ Bee Aide disturbances (anorexia, nausea, 
emic acidosis; conditions in J eis 25% PEAR vomiting), constipation, urinary 
which sodium and/or potassium DN scutckcee frequency, mild skin eruptions, 
serum levels are depressed. pruritus, headache, weakness, 
Should not be used in patients nervousness, globus hystericus, 
with severe pulmonary ob- sedation, lassitude, depression, 
struction who are unable to confusion, disorientation, diz- 
increase their alveolar ventila- ziness, ataxia, tremor, tinnitus, 
tion since their acidosis may be paresthesias of hands, feet, tongue. 
increased tothe pointof narcosis. If they occur, reduce dosage or 
Warning: Should not be used in a discontinue drug temporarily. 
women of child-bearing age or in S ee Supplied: Tablets containing 50 mg di- 
pregnancy, especially during the a chlorphenamide each, in bottles of 100. 
first trimester, unless the benefits | = For more detailed information, 
to be expected outweigh potential + = i consult your MSD representative 
adverse effects. iste ome or see the Direction Circular. 
Precautions: Potassium excretion is ced Merck Sharp & Dohme, Division of 
increased and hypokalemia may develop s Merck & Co., Inc., West Point, Pa. 19486 
with brisk diuresis, when severe cirrhosis 
is present, or during concomitant use of 
steroids or ACTH. Interference with =. 
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MSD MERCK SHARP & DOHME 


...in the oral management of glaucoma 


DARANIDE 


(DICHLORPHENAMIDEIMSD] $ 


TABLETS, 50 mg 








Physiologic composition minimizes cytotoxic effect 
on ocular tissue 


BSS provides all seven principal ionic species found 
in the fluid that bathes internal ocular tissues. Thus, 
BSS is physiologically balanced, affording you an un- 
paralleled opportunity to minimize trauma to external 
or internal ocular tissue during surgery.* 


Sterile/free of lint and particulate matter 


Both the BSS solution and the outer surface of the dis- 
penser are sterile as received. The solution is passed 
through a .22 micron filter to eliminate lint or other 
particulate matter. The dispenser itself is sterile and 
can be placed directly in the sterile field. 


Simplifies irrigating procedure 


BSS is supplied in a sterile, self-contained plastic dis- 
penser with a special adapter designed to accept 
Luer-Lok” hub irrigating cannulas. Just snap on the 
cannula, check for patency and irrigate. There is no 
need to transfer bulk solutions to small bottles or ir- 
rigating bulbs; no risk of introducing airborne con- 
taminants. 


In surgery—Be Sure to Specify... 
BSS (Balanced Salt Solution, Alcon). 


INGREDIENTS: Each mi contains sodium chloride 0.490%, potassium 
chloride 0.075%, calcium chloride 0.048%, magnesium chloride hexa- 
hydrate 0.030%, sodium acetate 0.390%, sodium citrate dihydrate 
0.170%. CONTRAINDICATIONS: None known. precautions: (1) Since BSS 
contains no preservative, it should never be re-used. (2) Before use, 
check for patency. (3) To prevent aspiration, remove needie from the 
eye before releasing pressure. (4) Do not use if seal or outer vial is miss- 
ing or broken. Open under aseptic conditions only. 


“Merril, D. L., Fleming, T. C., and Girard, L. J.: Am. J. Ophth. 49:895-903, 
èlo. 5, Part |, May 1960. 


Surgical Products Division, E Alcon Laboratories, Inc. 


Luer-Lok is a registered trademark of Becton, Dickinson and Company. 


Tillyer Topics 





E. WILLIAM TILLYER 
Lens Quality 


We recently wrote a paper about M.T.F. (Modulation Transfer Function). In it, we stated 
that (1) a lens must be designed correctly, and (2) it must have surfaces that are true 
in order to reproduce the image to which your patient is entitled. 

Since then, many readers have asked us to elaborate on this subject. They espe- 
cially want to know how surfaces are checked to ensure that the image is good in 
relation to the reality. 

Analyzing the interference pattern is one method. In this way, we actually determine 
the lens contour. To make this determination, we use a monochromatic light (such as 
light from a sodium vapor lamp). When this light is reflected from closely matched 
surfaces in contact, we see a series of alternate dark and light lines in the interface. 
This is called the interference pattern. 

These lines form a contour map of the lens surface. A standard or test lens, which 
is free of aberrations, is then compared with the spectacle lens. Any irregularity in 
lines, due to the aberration of the spectacle lens, can be observed by this test. 


This lens surface was spherical. The 
grinding process did not have the proper 
motion and the tools themselves were not 
true. If the surface were measured at two 
points, the powers would definitely be 
different. 


A near perfect lens produces concentric 
circles in an even pattern with closer- 
spaced lines toward the lens edge. 





Distortions of this type indicate a lens Because of the accuracy required, test lenses 
Mitt obstly due to faulty grinding, or f are expensive and difficult to grind. They must 


the swing of an incorrectly designed gen- De kept in perfect condition—at all times—in 
r " 
dust-free, temperature-controlled areas. 
lt would be difficult for you to check your 


This aberrated surface shows a pattern i j a 
of multiple centers. The entire surface, work by using this method. However, by se 


showing hills and valleys is like a con- lecting lenses manufactured to the highest 
tour map. Note that the lens has a par- , 
ticularly deep groove just below the geo- standards, you can assure your patient of 


metric center. This lens was ground with i £ 
surfacing tools that were not true. (Polish- lenses that most nearly duplicate your re 


ing cannot compensate for poor grinding.) fraction. 
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Composition: 


Inflamase 
*Prednisolone Sodium 

PROBGNELG s cinscdcvtsbesabaac 0.125% 
(Equivalent to Prednisolone 0.1%) 
Benzalkonium chloride ......... 0.01% 


In an aqueous buffered isotonic solu- 
tion containing disodium ethylenedia- 
minetetraacetate, mono and dibasic 
sodium phosphate, and sodium chloride. 

Inflamase Forte 
*“Prednisolone Sodium Phosphate 1.0% 
(Equivalent to Prednisolone 0.8%) 
Benzalkonium chloride .......... 0.01% 

In an aqueous buffered isotonic solu- 
tion containing disodium ethylenedia- 
minetetraacetate, mono and dibasic so- 
dium phosphate, and sodium chloride. 

Prednisolone Sodium Phosphate is a 
water soluble inorganic ester of pred- 
nisolone. It is approximately 2,000 times 
as soluble in water at 25°C. as is 
hydrocortisone. 

*Licensed under patent #3,134,718. 

Indications: Inflamase and Inflamase 
Forte ophthalmic solutions may be used 
effectively in the following conditions of 
the anterior segment of the eye: super- 
ficial keratitis, including punctate 
epithelial lesions (Thygeson type), phlyc- 
tenular keratoconjunctivitis, and Sjo- 
gren’s keratoconjunctivitis (with systemic 
steroids); deep keratitis, including inter- 
stitial or parenchymatous keratitis, acne 
rosacea, sclerosing keratitis; herpes 
zoster opthalmicus (do not use in herpes 
simplex); non-purulent conjunctivitis, in- 
cluding vernal, allergic, catarrhal; iri- 
docyclitis; acute iritis; recurrent marginal 
ulceration, whether endogenous or due 
to atopic or contact allergies, or micro- 
bial allergy; corneal injuries, such as 
aseptic thermal, radiation, or chemical 
burns and corneal injuries following sur- 
gery or the penetration of foreign bodies; 
lid allergy; and non-purulent blepheritis, 
including catarrhal and allergic. 

Inflamase and Inflamase Forte oph- 
thalmic solutions have their principal 
effect on the anterior segment of the eye 
(cornea and the anterior uvea), with 
acute disorders responding more favor- 
ably than chronic disorders. Inflamase 
Forte 1% solution is recommended for 
moderate to severe inflammations par- 
ticularly when rapid control is desired. 
In stubborn cases of anterior segment 
eye disease, systemic adrenocortical 
hormone therapy may be required. When 
the deeper ocular structures are involved, 
systemic therapy is necessary. 

Dosage: Initially, 1 or 2 drops placed 
in conjunctival sac every hour during 
day and every 2 hours during night until 
improvement occurs. Thereafter, 1 or 2 
drops 2 to 4 times daily. 

Contraindications: Contraindicated in 
acute herpes simplex, ocular tubercu- 
losis, vaccinia, varicella, and most other 
viral diseases of the cornea and con- 
junctiva; fungal diseases of the eye. 
Purulent conjunctivitis, purulent blepha- 
ritis, and infectious conditions are con- 
traindications to the use of steroids. 

Side Effects: Extended use of topical 
steroid therapy may cause increased 
intraocular pressure in certain individu- 
als. It is advisable that intraocular pres- 
sure be checked frequently. In those 
diseases causing thinning of the cornea, 
perforation has been known to occur 
with the use of topical steroids. 

Warning: If irritation persists or devel- 
ops, patient should be advised to dis- 
continue use and consult prescribing 
physician. 

How Supplied: 5 cc plastic squeeze 
bottle with dropper tip. These products 
are sterile when packaged. To prevent 
contaminating the dropper tip and solu- 
tion, care should be taken not to touch 
the eyelids or surrounding area, or other 
areas with the dropper tip of the bottle. 
Keep bottle tightly closed when not in 
use. 

Store in cool place. Protect from light. 

Caution: Federal law prohibits dis- 
pensing without prescription. 


Smith, Miller & Patch, Inc. 


401 Joyce Kilmer Avenue 


New Brunswick, N.J. 08902 


Both are true solutions of just 


Prednisolone Sodium Phosphate. 7 


Effective treatment for iritis, uveitis, 
ocular allergies and other 
inflammatory disorders. With 
Inflamase, reduction of possible 
steroid side effects. With Inflamase 
Forte, rapid contrdl. 








Inflamase | inflami 


for most inflammations. for the toug 





Over 30% of the 

patients you treat may be 
susceptible to steroid 
induced pressure rise. 


Studies have found that over 30% of the 
population is genetically predisposed to 
respond to steroids with a clinically signif- 
icant increase in intraocular pressure. This 
steroid induced pressure is as capable of 
destroying visual function as chronic 
simple glaucoma (1). 


One Study by Dr. Armaly found that 

*... moderate ocular hypertension of relatively 
short duration can produce the typical 
glaucomatous defect of the central visual 


field..” In addition, “the visual field changes 
produced by the dexamethasone-induced _ 
hypertension consisted of contraction of the 


isopter, enlargement of the blind spot at 


the upper and/or lower pole, Seidel’s 
scotoma, and arcuate scotoma:’ (2) 


Two practical problems are presented with 
this genetically predisposed 30%. First, how 
to identify them from among the many 
patients the ophthalmologist sees each day 
without first applying the steroid. Secondly, 
how to treat the inflamation once the pres- 
sure responder is identified. 


These concerns can be virtually eliminated J 
with the use of HMS. These patients can 
now safely tolerate even long-term HMS 
steroid treatment “with essentially no eleva- 
tion of intraocular pressure...” (3) 


DESCRIPTION Contains: medrysone 1.0% with: Liquifilm*® ( poly- 
vinyl alcohol) 1.4%; benzalkonium chloride; disodium edetate; sodium 
hloride; potassium chloride; sodium phosphate monobasic, mono- 
hydrate; sodium phosphate dibasic, anhydrous; methylcellulose; 
purified water; and sodium hydroxide or hydrochloric acid if needed 
to adjust pH. INDICATIONS: HMS*(medrysone) is effective in 
the treatment of allergic conjunctivitis, vernal conjunctivitis, episcler- 
itis, and epinephrine sensitivity. CONTRAINDICATIONS: HMS" 
(medrysone) is contraindicated in the following conditions: Acute 
superficial herpes simplex. Viral diseases of the conjunctiva and 
corneal, Ocular tuberculosis. Fungal diseases of the eye. Hypersensi- 
tivity to any of the components of the drug 

WARNINGS: 1. Acute purulent untreated infections of the eye may 
by masked, enhanced or activated by the presence of steroid medi- 
cation. 2 Corneal or scleral perforation occasionally has been 
reported with prolonged use of topical steroids. In high dosage they 
have been associated with corneal thinning. 3. Prolonged use of 
topical steroids may increase intraocular pressure, with possible 
resultant glaucoma, damage to the optic nerve, and defects in visual 
acuity and fields of vision. However, data from 2 uncontrolled studies 
indicate that in patients with increased intraocular pressure and in 
those susceptible to a rise in intraocular pressure upon application of 
topical steroids, there is less effect on pressure with HMS than with 
dexamethasone or betamethasone. 4. Prolonged use of topical 


corticostepoids may rarely be associated with development of posterior 


subcapsular cataracts. 5. Systemic absorption and systemic side 

b effects may result with the use of topical steroids. 6. HMS*(medry- 
sone) is not recommended for use in iritis and uveitis as its thera- 
peutic effectiveness has not been demonstrated in these conditions 

7. Steroid medication in the presence of stromal herpes simplex 
requires great caution; frequent slit lamp microscopy is suggested 

8. Prolonged use may aid in the ak eth ai of secondary ocular 
infections from fungi and viruses liberated from ocular tissue 

Use in Pregnancy: The use of topical steroids in pregnancy should be 
limited to conditions serious enough to warrant such treatment, so 








that possible risk to the fetus may be justified by the expected bene- 
fit to the mother. PRECAUTIONS: With prolonged use of HMS*" 
(medrysone) the intraocular pressure and lens should be examined 
periodically. In persistent corneal ulceration where a steroid has 
been used, or is in use, fungal infection should be suspected. 
ADVERSE REACTIONS: Occasional transient stinging 
and burning may occur on instillation. DOSAGE AND 
ADMINISTRATION: One drop instilled in the con- 
junctival sac up to every four hours. Shake well before 
using. DO NOT FREEZE. HOW SUPPLIED: As a 
sterile suspension in 2.5 cc., 5 cc., and 10 cc. plastic 
dropper bottles. On prescription only. 
References: (1) Armaly, M.F. Ocular Anti-Inflam- 
matory Therapy, Chapter VII, Ed. by H.E. Kaufman, 
Charles C. Thomas, Springfield, Ill., 1970, pp. 88- 
97. (2) Armaly, M.F., JPE cA of Ophthalmology, 
71:636, 1964. (3) Becker, B., and Kolker, A. E., 
Ocular Therapy, Complications and Manage- 
ment, Chapter 9, Ed. by 1.H. Leopold, The 
C. V. Mosby Co., St. Louis, Mo. 1967, 
pp. 79-83. 


HMS 


(medrysone) 


Liquifilm® Ophthalmic Suspension 


AIlERGAN Irvine, California/ Montreal, Canada 








CHICAGO OPHTHALMOLOGICAL SOCIETY 
ANNOUNCES 
THE TWENTY-FOURTH ANNUAL CLINICAL CONFERENCE 
Friday & Saturday, May 19-20, 1972 l 
THE DRAKE HOTEL — CHICAGO, ILLINOIS 


PRELIMINARY PROGRAM 
PARTICIPANTS 


John T. Flynn, M.D. Aran Safir, M.D. 

Miami, Florida New York, New York 
Arthur Jampolsky, M.D, Harold G. Scheie, M.D. | 
San Francisco, California Philadelphia, Pennsylvania 
Robert D. Reinecke, M.D. Albert Sloane, M.D. 
Albany, New York Boston, Massachusetts 


Martin J. Urist, M.D. 
South Haven, Michigan 





THE TWENTY-EIGHTH ANNUAL GIFFORD MEMORIAL LECTURE 


Carl Kupfer, M.D., Bethesda, Maryland 
Friday, May 19, 1972 — 11:20 A. M. 


Fee; $90.00 (Includes Round Table Luncheons and Dinner 
Dance on Friday Evening) 


Registrar: Mrs. Arlyne R, Schulz 
1206 Oakwood Drive 
McHenry, Illinois 60050 
Phone: 815-385-3329 

















A Complete Glass and Plastic 
Artificial Eye Service 


with a guarantee of satisfaction 


FRIED & KOHLER, INC. 
60 East 42nd Street 
Tel, 682-4170 
NEW YORK, NEW YORK 10017 


EARLE SCHREIBER GREINER & MUELLER 


671 Broad St. 59 E, Washington St, 
Tel.: MArket 2-8376 Tel.; FRanklin 2-4449 
NEWARK, N. J. 07102 CHICAGO, ILLINOIS 60602 


Our knowledge of shapes and colors enable us to create a superior product in every 
respect. We make custom-made eyes and provide perfect color matching, match dam- 

e aged or broken eyes accurately and carry a large stock of eyes to provide quick serv- 
ice. Write the manufacturer nearest you for your next ocular prosthesis, 





Other ophthalmic needles 
often buckle under pressure. 





But ours are made of carbon steel 


to prevent bending. 
} Making a needle to And carbon steel takes 
| penetrate tough scleral a sharper point than stain- 
tissue takes avery special less. And maintains it 
steel. One that can hold through repeated passes. 
a high temper. Stainless So there's better penetration 
steel doesn't quite make ° and less trauma. 
it. All our needles have 
Carbon steel does. drilled ends for suture 
That’s why our needle re- attachment, too. The other 


sists bending and breaking needles have split ends. 
so well. Our needle goes They're inherently weaker. 
* where you want it to go. Our needles help you 
Without getting out of line. keep your temper, too. n 
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When epinephrine 

IS indicated for 

the management of 
chronic simple 
(open-angle) glaucoma 


‘Ayerst i 


itrat 


BRAND OF 


pinephrine 
bitartrate 


BRIEF SUMMARY 

(For full prescribing information, see package circular.) 

Epitrate™ (epinephrine bitartrate) 

For management of chronic simple (open-angle) glaucoma 

Description: A sterile aqueous solution of levorotatory epinephrine bitartrate 
%, (equivalent to 1.1% base), it is stable, retains its potency throughout use, 

and requires no refrigeration. It has a low surface tension. 








Action: Intraocular pressure is lowered by reducing the rate of aqueous 
formation. Improvement in outflow facility is also observed in certain cases 
following prolonged therapy 

Indications: Useful in management of chronic simple (open-angle) glaucoma, 
either alone or in combination with miotics. In selected cases, it may also 

be used with carbonic anhydrase inhibitors. 

Contraindications: Prior to peripheral iridectomy, an epinephrine preparation 
is contraindicated in eyes that are capable of angle closure since its relatively 
weak mydriatic action may, nevertheless, precipitate angle block. Gonioscopy 
should be carried out on all patients before initiating therapy. 

Warnings: Topical use of epinephrine in any form should be interrupted prior 
to general anesthesia with certain anesthetics such as cyclopropane or 
halothane which sensitize the myocardium to sympathomimetics. 

Precautions: EPITRATE (epinephrine bitartrate) should be used with caution in 
the presence of hypertension, diabetes, hyperthyroidism, heart disease, and 
cerebral arteriosclerosis because of the possibility of systemic action. 
Adverse Reactions: As with other epinephrine solutions, transitory stinging on 
initial instillation may be expected. Headache or browache frequently occur 
on be@inning EPITRATE therapy, but usually diminish as treatment is continued. 
Conjunctival allergy occurs occasionally. Pigmentary deposits in the lids, 
conjunctiva or cornea may occur after prolonged use of epinephrine eyedrops. 
In rare cases, maculopathy with a central scotoma may result from the use of 
topical epinephrine in aphakic patients; prompt reversal generally follows 
discontinuance of the drug. Systemic effects have occasionally been reported, 
such as: palpitation, tachycardia, extrasystoles, hypertension, trembling, 
sweating, and pallor. 

Dosage and Administration: | drop, with frequency of instillation being 
individualized, from every two or three days to twice daily. More frequen 
instillation than one drop four times daily d 







ot “UST elicit any tu rai 
improvement in therapeutic response. _ 
How Supplied: No. 10)5—EPITRATE—opt ic i INE phrine 
bitartrate 2% (equivalent to 1.1% basef anol (chloral 
derivative) 0.5%, methylaminoaceto p sulfite, 


diut 


screw cap 


sodium chloride, polyoxypropylene-pol 
edetate.] Package containing 7.5 cc. b 
attachment. 


nitty The Ophthalmos Division 
<@>’| AYERST LABORATORIES n 
| ms | New York, N.Y. 10017 7141 


Sterile field 

Sterile instruments 
Sterile dressings 
Sterile scrub suits 
Sterile gloves 
Sterile masks 


But the[ointment] 


may make a mockery 
of it all 





“Iatrogenic infection must be seriously consid- Vander Wyk and Granston' reported in 1958 that 

ered and eliminated by all concerned insofar as 71 out of 83 (85.5%) samples of ophthalmic 

it may be prudently possible. [It] . . . may result ointments tested were unsterile. Other investi- 

in a break in sterile surgical technique...Those gators, notably Bowman and Holdowsky’, and 

topical products for use in the environment of Bowman’? have also reported on ophthalmic 

the hospital should be sterile... .” ointment contamination using various testing 
—Evans, W. J.: FDA Papers, May 1970. methods. 


R~ 





This plate was prepared from a This plate shows the results 
commercially available ophthalmic obtained when one of a series of 
ointment. The approximate number Allergan's new sterile ointments 

of microorganisms and the species was tested using exactly the same 
(thereof per gram of ointment were:) procedure. No contamination could 
Staphylococcus, 250; Achromo- be detected.4 

bacter, 100; Nocardia, 50; Actino- 

myces, 50; Corynebacterium, 50; 

Bacillus, 200; Yeast, 50; Mold, 1900. 


Chloroptic® (chloramphenicol) 
Sterile Ophthalmic Ointment 


Contains: chloramphenicol. . .1.0% (10mg/Gm) 
chlorobutanol (chloral deriv. as a preservative). . .0.5% 
with: white petrolatum, mineral oil. 


Chloroptic’-P 
Sterile Ophthalmic Ointment 


(chloramphenicol-precnisolone) 

Contains: chloramphenicol. . . 1.0% (10mg/Gm) 
prednisolone alcohol 0.5% (5mg/Gm) chlorobutanol 
(chloral deriv. as a preservative). ..0.5% with: white 
petrolatum, mineral oil. 





Atropine Sulfate 1.0% 
Sterile Ophthalmic Ointment 


Contains: atropine sulfate. ..1.0% with: chlorobutanol 
(chloral deriv. as a preservative). ..0.5% with: 
white petrolatum, mineral oil. s 





1. R. W. Vander Wyk and A. E. Granston, J. Am. Pharm. Assoc., Sci. 
d., 47, 193 (1958) 
` 2. F. W. Bowman and S. Holdowsky, ibid., 48, 95 (1959) 
3. F. W. Bowman, J. Pharm. Sci., 58 (2): 277 (Feb), 1969 
\ 4. Data from research files, Allergan Pharmaceuticals, Irvine, California 


Pharmaceuticals Irvine, California/Montreal, Canada 





















9’ 6” ceiling 


OPMI 1 


The microscope that 
has been used in the devel- 
opment of most currently 
employed microsurgical 
procedures. Magnifications 
from 2.5X to 50X; working 
distances from 4” to 16”; 
direct, internal, shadow- 
free illumination. Still, 
motion picture, and tele- 
vision cameras can be at- 
tached. 


Now any of the seven great Zeiss Operation Micro- 
scopes can be suspended from the ceiling of the 
operating room, providing an unmatched combina- 
tion of the world’s finest optics and the utmost in 
convenience. 

The versatile and precision-engineered Zeiss 
Electro-Hydraulic Ceiling Suspension System is the 
device that makes it possible. Since Zeiss operation 
microscopes are the standards for microsurgery in 
operating rooms worldwide, the Zeiss engineers have 
been able to draw upon the broadest base of experi- 
ence in designing a system to meet both the require- 
ments of the surgeon and the practicalities of the 
hospital. Let’s consider some of the main features of 
the system—leaving the best for last. 

1. Adaptability to any operating room height. 
Standard equipment for ceilings 9’6” up to 13’; cus- 





OPMI 2 

Fully motorized. Zoom 
magnification operated by 
foot or hand remote control 
panels. OpMi 2 provides a 
stereaimage of unequalled 
brightness and edge-to- 
edge sharpness with con- 
tinuous magnification. All 
photographic attachments 
available. 
OPMI 3 after Barraquer 

Designed exclusively 
for ophthalmological sur- 


gery, OpMi 3 is the easiest- 
to-operate microscope 
made. The exclusive 150/ 
200mm tele-lens provides 
an unmatched depth of 
focus and flatness of field. 
All attachments available, 
including a special assist- 
ant's stereo-microscope 
with optics of the same 
high quality as the main 
one. 
OPMI 4 

A specialized instru- 












tom fittings for higher ceilings. (See illustration.) 

2. Telescoping action through a range of 21” 
(530mm) to permit surgical fields to be cleared fully 
and freed when the microscope is not in use. 

3. Two telescoping speeds—one for rapid po- 
sitioning of the microscope along the vertical axis 
and one for precise positioning. Speeds can be set 
anywhere up to 30mm/sec. 

4. Automatic electro-hydraulic control by 
either hand or foot control panels or both simultane- 
ously. 

5. And, most important, the system is fully 
compatible with any of the seven great Zeiss opera- 
tion microscopes you may presently own or with any 
you may add in the future. This feature alone means 
unequalled versatility. A brief review of the instru- 


ments will prove it. 


OPMI 4 





ment for taking 16mm mo- 
tion pictures during eye 
surgery. Adaptable for 
Urban, Beaulieu or Bolex 
16mm movie cameras. 
Special cine objective for 
high-resolution close-up 
work. 
OPMI 5 after Harms 

A double microscope 
that provides simultaneous 
binocular observation in 
the positions most conven- 
ient to the tasks at hand — 


side-by-side, opposite, or 
anywhere in between. Illu- 
mination from two homoge- 
neous illuminators. 
OPMI 6 

A new, versatile oper- 
ating microscope with 
coaxial illumination, mo- 
torized zoom optics and 
motorized fine focusing. 
Especially compatible to 
the requirements of hospi- 
tals where the Ear, Nose 
and Throat Dept. and the 





Ophthalmology Dept. must 
both use the same instru- 
ment. 
OPMI 7 

A new instrument 
designed specifically for 
ophthalmic microsurgery. 
The vertical microscope 
body has a built-in zoom 
magnification system with 
a ratio of 1:5. In addition to 
all the regular Zeiss acces- 
sories, several special ones 
are available, including an 





13’ceiling or higher 


assistant’s microscope and 
a scanning prism. 

For details write to 
Carl Zeiss, Inc., 444 5th 
Avenue, New York, N. Y. 
10018. 

Nationwide service. 








THE GREAT NAME IN OPTICS 





ATLANTA, BOSTON, CHICAGO, COLUMBUS, DENVER, HOUSTON, KANSAS CITY, LOS ANGELES, PHILADELPHIA, SAN FRANCISCO, SEATTLE, WASHINGTON, D.C. 





The Phaco Emulsifier enables 
the surgeon to emulsify and 
simultaneously aspirate many 
senile cataracts. It is also a 
sophisticated aspiration device 
for congenital and traumatic cat- 
aracts which are soft and require 
minimal or no emulsification. 

Prompt rehabilitation of the 
patient is achieved because the 
limbal incision is limited to 2mm 
compared to the 19mm standard 
incision. 

HOW IT WORKS. Emulsifica- 
tion of the cataract is achieved 
by the .0015 inch forward and 
backward excursion of a titanium 
tip 40,000 times a second. Emul- 
sified lens material is simultane- 
ously aspirated through the 
center of the hollow tip. Sterile 
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isotonic fluid is introduced into 
the anterior chamber of the eye 
to replace the aspirated lens 
material and fluid. A constant 
fluid pressure within the anterior 
chamber is maintained by a flow 
control system. 

COMMERCIAL AVAILABILITY 
of the Phaco Emulsifier is the 
culmination of more than, six 
years’ research and product 
refinement by Cavitron and the 
surgeon' who originated the 
technique. 

A COMPREHENSIVE PRO- 
GRAM has been established and 
includes surgeon and operator 


training classes, a per operation 
charge plan for use of the sys- 
tem, and regular factory servic- 
ing and inspection. 

SYSTEM USAGE Thirty sur- 
geons at eight medical institu- 
tions have performed over 600 
extractions using the Phaco 
Emulsifier. 


1Dr. Charles D. Kelman, Assistant Clini- 
ical Professor, Department of Ophtha- 
mology, New York Medical College; 
Attending Surgeon and Director, Cata- 
ract Investigation, Manhattan Eye, Ear 
and Throat Hospital, New York. 


For further information, write: 
Cavitron Surgical Systems, 1902 
McGaw Avenue, Santa Ana, Cali- 
fornia 92705 (714) 557-5485. 


CAVITRON SURGICAL SYSTEMS 


CAVITRON/KELMAN 
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PHACO EMULSIFIER 
for significantly faster 


cataract convalescence 


See the Phaco Emulsifier at 
the following 1972 exhibits: 


Feb. 27 to March 3—Ameri- 
can Society of Contem- 
porary Opthalmology, 
Hollywood, Florida 

Apr. 2 to 7—Pan-American 


Congress of Ophthalm®lo- 
gy, Houston, Texas 
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The Eye-Bank for Sight Restoration, Inc., announces that its seventh annual 
seminar on corneal transplantation willbe held at the Southampton Hospital, 
Southampton, New York, July 26, 27 and 28, 1972. Emphasis will be placed 
on new techniques. After the morning sessions, opportunity will be 

provided for practice surgery using animal eyes. 


Among the speakers will be: 


Nathaniel R. Bronson, Il, M.D. J. Harry King, Jr., M.D. 
Stuart |. Brown, M.D. : David Paton, M.D. ' 
Jorge N. Buxton, M.D. : R. Townley Paton, M.D. 
Claes H. Dohlman, M.D. Richard C. Troutman, M.D. 
Max Fine, M.D. Arnold |. Turtz, M.D. 
Herbert M. Katzin, M.D. Lorenz E. Zimmerman, M.D. 
Herbert E. Kaufman, M.D. i 


Fee: $150' ($100 for Ophthalmology Residents). 


The seminar will precede a course in Ultrasonics in Ophthalmology to be 
given at the Southampton Hospital by Dr. Bronson, July 31-Aug. 2, 1972. 


For details and application blanks write to: 


Corneal Surgery Course. .-.,_ 
The Eye-Bank for Sight Restoràtion, Inc. 
210 East 64th ST.,.New York, N}, Y. 10021 
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In order to avoid visual disturbances such 
as flare, ghost images or double vision, it is 
necessary to fit the aphakic patient so that 
the optical portion of the corneal contact lens 
covers the entire exposed pupil at all times. 
With a keyhole or upward-displaced pupil, the 
lens must usually be positioned somewhat 
above corneal center to provide this pupillary 
coverage. Such positioning can be attained by 
using a MINUS-CARRIER LENTICULAR 
LENS which, due to its flat anterior peripheral 
(carrier) curve, gives the lens periphery 
the shape and the performance of a high- 
minus lens. 


Use of the flat carrier curve increases the 
upward vector component of the upper lid 
pull on the contact lens. Thus, with sufficient 
upper lid cover of the cornea (at least 1.5 mm 
needed to grab the lens and pull it up, the 
lens will usually be held in a position about 
1 mm above corneal center. This upward posi- 
tioning can also be useful for patients with 
low or very flaccid lower lids, where it is de- 
sired to keep the lens from riding down and 
irritating the lower limbus. 


In cases of keyhole pupils or upward dis- 
placed pupils with little or no coverage by 
the upper lids, all aphakic lenses will ride 
low, and it is often impossible to have optical 


180 ST. PAUL ST. 


Phone 716-232-6878 * Cable CONTACTLENS, Roch., N. Y. 
Manufacturers of all types 


of corneal contact lenses. 


CONTACT 
LENSES Inc. 


ROCHESTER, N. Y. 14604 


CONTACT LENSES AND 
THE APHAKIC PATIENT 


Part 2: Keyhole Upward-Displaced Pupils 










MINUS-CARRIER 
LENTICULAR LENS 


SINGLE-CUT LENS 


coverage of the entire pupil with a corneal 
lens. Sometimes these patients can be fitted 
with a SINGLE-CUT LENS, large enough 
to completely cover the pupil and supported 
by the lower lid. Such a lens should be made 
as small as possible, because thickness and 
weight increase very rapidly with size: and 
it should be made without any posterior secon- 
dary or peripheral curves, so that the entire 
lens can be optically functional. For its satis- 
factory application, a high lower lid is needed, 
sufficiently tight to support the heavy weight 
of the lens. Since the lens diameter will be 
slightly more than the distance from the lower 
lid to the upper edge of the exposed pupil, it 
is evident that the higher the lower lid, the 
smaller (thus thinner and lighter) the lens 
and the better the chances for successful wear. 

STANLEY GORDON, President 

(to be continued) 


Please send information about your 
contact lenses. 


NAmE ercana ra a A NAE l 


Address . 


SUBSIDIARY OF UNION CORP. NYSE SYMBOL—UCO 
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The Washington Hospital Center 


announces a 


| NEURO-OPHTHALMOLOGY SYMPOSIUM 


with special emphasis on the 


OPTIC NERVE and CHIASM 


May 19, 20, 1972 
at the 
Shoreham Hotel 


Washington, D.C. 


Special Guest Speakers 


Frank Walsh, M.D. 
David L. Knox, M.D. 


Lorenz E. Zimmerman, MD. 


Address inquiries to: 


Ronald S. Fishman, M.D. 
Washington Hospital Center 
106 living Street, N.W. 
Washington, D.C. 20010 





Announcement of 
Twelfth Annual Instructional Course in 
CONTACT -LENS FITTING 
BY THE OPHTHALMOLOGIST 
April 8-9, 1972 


Sponsored by 
The Rudolph Ellender Medical Foundation, Inc. 


Co-ordinated with the 
New Orleans Academy of. 
: Ophthalmology Meeting on 
“Contact Lenses” 


. April 9-14, 1972 


PLACE: 
Roosevelt Hotel, New Orleans, La. 


. TUITION: 
$85.00 ($40.00 Residents and M.D.’s Technicians) 


PANEL MEMBERS: 

. Colonel Budd Appleton, M. D., Walter Reed Hosp., 
Washington, D.C. l 
Jos. A. Baldone, M. D., New Orleans, Louisiana 

Wm. B. Clark, M. D., New Orleans, Louisiana 
Antonio R. Gassett, M. D., Gainesville, Florida 

Herbert L. Gould, M. D., White Plains, New York- 
G. Peter Halberg, M. D., New York, New York 
Jack Hartstein, M. D., St. Louis, Missouri 

_ Frank Hoefle, M. D., New York, New York 
Whitney G. Sampson, M. D., Houston, Texas 
Edward Shaw, M. D., Gainesville, Florida 
Keith Whitham, Buffalo, New York 


TOPICS: 


Practical. technics of fitting of hard and soft gel lenses- will 
be actually demonstrated; audience participation in handling 
of lenses. 


Full description of the Series System (Inventory System) fitting 
etechnic. of hard leñses. 


Didactic lectures will be held to a minimum {in co-operation 
with the New Orleans Academy’s Program which follows). 


WORKSHOP: 
For M.D.’s Technicians in evening 
LADIES DAY: 
_ Saturday, April 8, 1972 with planned activities. 


For further information contact: 


Jos. A, Baldone, M. D. 

Roof Claiborne Towers | 
New Orleans, Louisiana 70112 

524-9729 Area Code 504 





For Use With Powerful, Rechargeable Nickel-Cadmium Batteries 


E-890 Cautery, Rechargeable, HILDRETH: with warm, me- 
dium and hot tips, self-cleaning switch for use with nickel 
cadmium rechargeable batteries only, without battery. $22.75 


Choice of Three Temperature Tips « Inexpensive Recharger Unit 
® Transilluminator Tips—Combined Bulbar and Corneal 


E-892 Electrode, HILDRETH: 


Warn, Coded OIG. 5... re 2.50 
E-894 Electrode, HILDRETH: 

medium, coded green .............. 2.90 
E-896 Electrode, HILDRETH: 

NOt, COGG Fete e o n a a a 2.50 
E-898 Electrode, HILDRETH: 

ball tip, coded yellow................ 3.25 
E-902 Transilluminator, HILDRETH: angled. . 17.75 
E-904 Bulb only, Transilluminator, ~ 

for- E-900 and E-902 aoin ks. Each 2.20 
E-906 Battery, Nickel-Cadmium, 


Recharges -< ci no ai ae Each 3.40 
E-907 Battery Tester: tests “D” or “C” size, 
standard penlight, or 9-volt dry cell batteries. 
Built-in meter gives visual check on 
CONCILION OF Batarya oae aega ce 4.25 
E-908 Recharger: will recharge from 1, to 4 nickel- 
cadmium batteries simultaneously... . . 5.95 


OTZ 
lopial Iibomtnte 









STORZ INSTRUMENT COMPANY, 3365 Tree Court Industrial Blvd., St. Louis, Mo. 63122 
New York Showroom: 629 Park Avenue 
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Nancy 





and her accom modative Feo Lilt oroscribing information, see package 


circular.) 


esotropia no longer Phospholine lodide® (echothiophate iodide) 


in Management of Chronic Simple (Noncongestive) 


and Aphakic Glaucoma/Concomitant Esotropia 
affects her grades Contraindications: This medication is contraindi- 


cated in acute (congestive) angle closure glau- 


coma, but may be useful in the subacute or chronic 
Over two years ago, Nancy showed an stages after iridectomy or piire gungery I> de ea 
j j or contraindicated. It is also contraindicated in 
esophoria of 6 A at distance and an glaucoma associated _ phat et It Flag ids 
j j j b rescribed only after consultation WI e 
intermittent esotropia of 15 A at near, patient's internist or surgeon in ama presence of 
j i j bronchial asthma, gastrointestinal spasm, urinary 
with imperfect fusion. She was put on fact wbstruction, vascular hypertension, myocar- 

o dial infarction, and Parkinson’s disease. 
PHOSPHOLINE IODIDE 0.125% O.U., dial infarc ahr a a eral oe 
j j j tinued if (otherwise unexplainable) persisten 
at first once a day. This dosage regimen diarrhea, profuse “sweating, z maren jokae paian 
i SU choline should not be used con- 
was reduced gradually to once a week. comitantly. in patients with M lg aie ea 
i | ecialists who are aware of the likelihood o 
Orthoptic measures Were employed to ang "Interactions should employ i gin 
i IODIDE concomitantly with neostigmine, ambeno- 

increase binocular control. Nancy now IODIDE a Y S AN: 
hasan esophoria of 12 A at near, no Use in pregnancy: Not established is safe use in 
d pregnancy, nor absence of adverse effects on fetus 
tropia, and excellent stereopsis. Fusion or on respiration of neonate. Administration in 
as l ay j pregnani, ranures Wean potential benefits 

against potential hazards. 
IS still variable for near. Vision IS 20/ 20 precautions: Patients regularly exposed to pesti- 
in each eye. She no longer requires cides of the organophosphate or carbamate class 
"i should be cautioned to observe all protective mea- 
eyedrops. sures recommended in their handling. 


Minor side effects (patient to be alerted): Initially, 

browache, dimness of vision, blurring, or ciliar 
f di M and conjunctival injection may occur, but usually 
or lagnosis disappear after 5 to 10 days of treatment. 


Other side effects: (/oca/): Iris cysts occur occa- 


sionally in adults, but fairly frequently in children. 

One drop of PHOSPHOLINE IODIDE Pigmented cysts at the cillary epithelium have also 
: : ; een noted. Retinal detachment has occurred, an 

0.125% instilled in both eyes for two the medication should be used with extreme cau- 


. . tion, if at all, if there is a history of this disorder. 
or three weeks can help determine if lt may cause or activale acute irtis. Posterior syn- 


. . . echiae may develop. Recent controlled clinical 
there is an accommodative basis for studies have shown that PHOSPHOLINE IODIDE 
. therapy may be a causative factor in the develop- 

the esotropia. ment of lens opacities in adult glaucoma patients. 
This phenomenon is apparently (a) dose-related, 

* since it has not been observed with 0.03%, but 
in treatment only with the higher strengths; (b) se/ective in 
character, since some patients have tolerated 

many years of treatment with the highest strength 


lf there is a significant accommodative of the drug without lens changes; (c) age-related, 
à since lens opacities associated with this medica- 

factor present, the continued use of tion are virtually unknown in children; and (d) 
P species specific, since attempts to produce com- 

PHOSPHOLINE IODIDE alone is often parable effects in experimental animals have been 
Dje unsuccessful. Pupillary block may develop due to 
sufficient for treatment. intense miosis together with vascular congestion, 


especially in eyes with narrow angles. 
Resistance to the medication may appear in 


i i some patients after many months of therapy; usu- 
If surgery IS necessary, postoperative ally the fespange can t restored by priba te Apa to 


use of PHOSPHOLINE IODIDE may help another medication for a short time. 


Eppes acre Pipe effects may appear 
` iati such as gastrointestinal spasm, nausea, vomiting, 
correct a residual deviation. diarrhea, increased AT of lacrimal, salivary 
or sweat glands, tightness in the chest, brady- 
cardia, etc. Muscle weakness and one case of local- 
ized paresthesias have been reported. Lowering of 
blood cholinesterase level frequently occurs during 
long term therapy and is an indication of systemic 




















*Case history courtesy of Orthoptic Clinic, absorption, not an adverse side effect. 
Department of Ophthalmology, N.Y.U. Medical Center, Antidotes: Atropine, 2 mg. parenterally; PROTO- 
N.Y. School of Medicine, New York, N.Y. Other children PAM® CHLORIDE (pralidoxime chloride), 25 mg./ 
are professional models. Kg., |.V.; artificial respiration, if necessary. 

Supplied: 1.5 mg. package for dispensing 0.03% 
° solution; 3.0 mg. package for 0.06% solution; 6.25 


mg. package for 0.125% solution; 12.5 mg. pack- 
age for 0.25% solution. [Also contains potassium 


j ala acetate (sodium hydroxide or acetic acid may 
D <a The Ophthalmos Division have been incorporated to adjust pH during manu- 

D AYERST LABORATORIES facturing), chlorobutanol (chloral derivative), man- 

New York, N.Y. 10017 7121 nitol, boric acid, and exsiccated sodium phosphate.] 


in the management of accommodative esotropia 


| Phospholine lodide 
- (echothiophate iodide 
for ophthalmic solution) 








MASSACHUSETTS EYE AND EAR INFIRMARY 
1947 - RETINA SERVICE - 1972 


Zath ANNIVERSARY CONGRESS 


CO-SPONSORED BY THE RETINA SOCIETY 
SEPTEMBER 18, 19, 20, 1972 
DISTINGUISHED SPEAKERS WILL DISCUSS THE DEVELOPMENT OF MODERN 
CONCEPTS IN THE AREAS OF 


THE SENSORY RETINA 


THE VITREOUS BODY 

METHODS OF EXAMINATION 

PATHOGENESIS AND TREATMENT OF RETINAL DETACHMENT 
DEVELOPMENTS POSSIBLE IN THE FUTURE 


A SOCIAL PROGRAM FOR LADIES VISITING HISTORIC BOSTON 


REGISTRATION FEE: $100 (Scientific Program, Lunches, and Anniversary Dinner-Dance) 
$ 50 (Ladies’ Lunches, Tours, and Dinner-Dance) 


REGISTRAR: MEETINGS TO BE HELD AT: 


Charles Regan, M.D. Sheraton-Boston Hotel 
243 Charles Street Prudential Plaza 
Boston, MA 02114 Boston, MA 02199 














medi-FLOW.. 


battle-proved in Viet Nam*... now 
amplifying the armamentarium of 
civilian ophthalmology. 


The medi-FLOW device delivers i 
controlled medication to the cornea 
and conjunctiva either rapidly or 
slowly, as you desire. 


It is a uniquely designed clear plastic 
scleral lens with a polyethylene tube 
and Luer-lock adaptor for attaching 

either a syringe or l.V. set. The lens 





7-year-old boy with severe gunpowder burns on both corneas, incidentally protects the cornea from 
treated 24 hours with lactated Ringer’s solution administered via eyelid trauma, reduces discomfort 
medi-FLOW device. Right, two weeks after patient discharged. rapidly, and aids in the prevention of 


symblepharon formation—all outstand- 
ingly valuable assets of medi-FLOW. 


FLOW PHARMACEUTICALS, INC. 
(415) 329-0970 

936 Commercial Street 

Palo Alto, CA. 94303 





*JAMA 214:5 (Nov. 2, 1970), 835-6 
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Conventional methods: of fitting cot 
SOFLENS Contact Lenses (polymacon). Fo 
of the fitting technique, refer to the SOFLE 
of which are available from: SOFLENS Division, Bausch & Lomb 
Incorporated, Rochester, New York 14602. 


DESCRIPTION: The SOFLENS Contact Lens (polymacon) is a hemi- 
spherical shell of approximately 13mm chord diameter and 0.1 
to 1.0mm thickness. It consists of 61.4% poly (2-hydroxyethyl 
methacrylate) and 38.6% water by weight when immersed in 
normal saline. The SOFLENS Care Kit is a package required for 
lens asepticizing, cleaning, and storage consisting of the 
following: 


SOFLENS Carrying Case Cat. #140301 
SOFLENS Aseptor-Patient Unit Cat. #140302 
SOFLENS Squeeze Bottle Cat. #140304 
SOFLENS Salt Tablets Cat. #140305 
SOFLENS Patient Instruction Book Cat. +140300-100 


ACTIONS: The SOFLENS Contact Lens (polymacon) absorbs water 
to 38.6% of its dry weight when equilibrated in normal saline 
solution. In its hydrated state a SOFLENS Contact Lens (polymacon) 
becomes soft and pliable. When placed on the human cornea the 
hydrated SOFLENS Contact Lens (polymacon) acts as a refracting 
medium to compensate spherical ametropias. The material has 
a refractive index of 1.43 and the lens has a visible light trans- 
mittance greater than 97%. 


INDICATIONS: SOFLENS Contact Lenses (polymacon) are indicated 
for the correction of visual acuity in persons with non-diseased 
eyes who have spherical ametropias; refractive astigmatism of 
1.50 diopters or less and/or corneal astigmatism of 2.00 diopters 
Or less. 


CONTRAINDICATIONS: SOFLENS Contact Lenses (polymacon) are 
contraindicated by the presence of any of the following conditions. 
(1) Acute and subacute inflammations of the anterior segment of 
the eye. (2) Any eye disease which affects the cornea or con- 
junctiva. (3) Insufficiency of lacrimal secretion. (4) Corneal hypo- 
esthesia. (5) Any systemic disease which may affect the eye or be 
exaggerated by wearing contact lenses. (6) Early stages of 
pregnancy. 


WARNINGS: Medicants and Eye Drops—SOFLENS Contact Lens 
(polymacon) must be stored ONLY in normal saline solution. No 
ophthalmic solutions or medicants, including conventional con- 
tact lens solutions, can be used by SOFLENS Contact Lens (poly- 
macon) wearers prior to or while the lens is in place on the eye. 
Also, no solutions, including conventional contact lens solutions, 
other than normal saline may be used on SOFLENS when the lens 
is off the eye. 

Abrasions and Infections—If the lenses become less comfortable 
to the wearer than when they were first placed on the wearer’s 
corneas, this may indicate the presence of a foreign body. The 
lens should be removed immediately and the patient examined. 
If any eye abrasion, ulceration, irritation or infection is present, 
a physician should be consulted immediately. 

Wearing Restrictions—SOFLENS Contact Lenses (polymacon) should 
be removed before sleeping or swimming and in the presence 
of noxious and irritating vapors. 

Visual Blurring—When visual blurring occurs the lens must be 
removed until the condition subsides. 

Lens Sanitation—Patients who would not or could not adhere to 
recommended daily sanitary care of SOFLENS Contact Lenses 
(polymacon) should not be provided with them. 


LENS Contact Lenses (polymacc 
il Saline solution. If left exposed 
come brittle, and break readi 
e soaked in normal saline so! 
gas E supple state. 
eed Contact Lenses (polymaco 
1 da mi asep ticized daily. One procedure do 
‘the other. ING is necessary to remove muc 
the T Ss urface. ASEPTICIZING with the SOFLEN 
ient s been shown to prevent the growth | 
panis S, name y Staphylococcus aureus, Pseudomoni 
acillus subtilis, Candida albicans, and Herpes sil 
e lens and in the SOFLENS Carrying Case. Fresh norm 
J te tepetan daily for cleaning and storing the lense 
ion e must be emptied and refilled with fresh norm 
if before asepticizing the lenses. If a SOFLEN 


Wa’ 
i al he ahends must be washed, rinsed thoroughly, and drit 


ith a lint-free towel before handling the lenses. Cosmetic 
lotions, soaps, and creams must not come in contact with tl 
lenses since eye irritation may result. If hair spray is used whi 
the lenses are being worn, the eyes must be kept closed until tl 
hair spray has settled. 

Fluorescein—Never use fluorescein while the patient is wearir 
the lenses because the lenses will become discolored. Whenevi 
fluorescein is used, flush the eyes with normal saline solutic 
and wait at least one hour before replacing the lenses. Too ear 
replacement may allow the lenses to absorb residual fluoresce 
irreversibly. 


ADVERSE REACTIONS: Serious corneal damage may result fro 
wearing a lens which has been soaked in a conventional conta 
lens solution containing preservatives. Eye irritation may occi 
within a short time after putting on a hypertonic lens. Remov 
of the lens will relieve the irritation. Very rarely a lens may a 
here to an eye as a result of the patient sleeping with the ler 
on or wearing a hypotonic lens. If a lens adheres for any reaso 
apply normal saline and wait until the lens moves freely befoi 
removing it. Clinical studies indicate visual blurring is exper 
enced by less than 5% of SOFLENS Contact Lens (polymaco 
wearers. Rainbows or halos around objects or blurring of tt 
vision may occur if the lenses are worn continuously for too lon 
a time. Removal of the lenses and a rest period of at least or 
hour generally relieves these symptoms. Excessive tearing, ul 
usual eye secretions, and photophobia are not normal; if thes 
symptoms occur, the patient should be examined to determir 
their cause. 


DOSAGE AND ADMINISTRATION: There may be a tendency for tt 
patient to overwear the lenses initially. Therefore, the impo 
tance of adhering to the following initial daily wearing schedu 
should be stressed to the patient: 


Wear Rest Wear Rest Wea 
Time Period Time Period Tim 
Day (hours) (hours) (hours) (hours) (hour: 
1 3 1 3 l 3 
2 3 1 3 1 3 
3 4 l 4 1 4 
4 4 1 4 1 4 
5 6 1 6 1 4 
6 6 1 6 1 4 
7 8 l 8 
8 8 j! 8 
9 8 1 8 
10 10 1 balance of the waking hours* 
11 12 1 balance of the waking hours* 
12 14 1 balance of the waking hours* 


*Lenses should never be worn 24 hours a day. 

Care must be taken on the initial visit to assure that the patier 
is supplied with a SOFLENS Care Kit and fully understands a 
care and handling instructions for the lenses. As with any contac 
lens, regular recall visits are necessary to assure patient healt 
and compliance with instructions. 


HOW SUPPLIED: Each lens is supplied sterile in a glass vial cor 
taining sterile normal saline solution. The glass vial is marke 
with the dioptric power (black for plus power lenses; red fo 
minus) and the manufacturing lot number of the lens. To assu 
proper lens care and handling, each SOFLENS patient must b 
supplied with a complete SOFLENS Care Kit. 


BAUSCH & LOMB 
SOFLENS DIVISION 


The Causes of Dry, Irritated, Gritty, 
ore and Tired Eyes 
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TEARISOL Comfort Is Close At Hand 


Day-in and day-out the eye is subjected to myriad ticularly useful to make hard lens wearing ‘‘softer’’ for 
potentially irritating, drying, fatiguing, insults. Smog, your contact lens patient: a drop or two of TEARISOL 
steam heat, wind, dust, air conditioners, sun, pollen, | as needed can provide a cushion of ‘‘natural’’ com- 


soot. You name it. It's all around us. fort. An isotonic, sterile solution of 0.56% hydroxypro- 
` Fortunately, a ‘‘natural’’ form of comfort is close at pyl methylcellulose. In the economical easy-to-carry 

hand: TEARISOL®. This is the soothing tear substitute 15 cc. Ļacrivial® - 

that brings comfort to dry and irritated eyes—and does 

nothing else. Clear comfort. Comfort that does not SROP EEE Crane 

distort vision, does not alter optical dynamics. Par- STE. THERESE, QUEBEC, CANADA 
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“Was it one drop of epinephrine 
at two o'clock or two drops 
of pi locarpi ne at one oclock?” 





Your glaucoma patient’s life is difficult 
enough. A complicated dosage schedule just 
makes it more so. If you want him on 

both epinephrine and pilocarpine, make it 
easy for him. Make it E-Pilo. You have 
three concentrations of pilocarpine to choose 
from, each with 0.55% epinephrine base. 


Smith, Miller & Patch, Inc. 
902 Broadway, N.Y., N.Y. 10010 


This is easier. 





PRESCRIBING INFORMATION ON FOLLOWING PAGE 





SEVENTH ANNUAL CORNEAL 
RESEARCH CONFERENCE 
BOSTON, MASSACHUSETTS 


E-PILO OPHTHALMIC 
.PILOCARPINE HYDROCHLORIDE with 
EPINEPHRINE BITARTRATE 

COMPOSITION: E-Pilo Ophthalmic Solutions are 
available in three convenient concentrations: 


E-PILO-1 Contains: 


etd i a ache ies busses Siw as Oe 

Pinephrine Bitartrate ............ ‘ 

(Epinephrine Base 0.55%) . JUNE 23-24, 1972 
E-PILO.-2 Contains: 

Pilocarpine Hydrochloride .....:....2.0% l 

Eninephrine Bitartrate ........ LO% | SPONSORED BY THE 
(Epinephrine Base 0.55%) 

E-PILO-4 Contains: RETINA FOUNDATION AND THE 
Pilocarpine Hydrochloride ......... 4.0% 

Epinephrine Bitartrate rere ee 1.0% MASSACHUS ETTS EYE AND 


(Epinephrine Base 0.55%) 


In addition to the respective amounts of Pilocar- 
pine and Epinephrine, both solutions contain: 


MONON <4 ated aa-058 Ooo tawS See wees 5.0% 
Benzalkonium Chloride ........... 0.01% 


in a buffered aqueous solution containing sodium 
bisulfite, mono and dibasic sodium phosphate, and 
disodium ethylenediaminetetraacetate. 


INDICATIONS: For the treatment of Glaucoma; 
more specifically, the chronic simple Glaucoma of 
the open angle type. 


EAR INFIRMARY 


Registration in advance is necessary. Those 
wishing to present papers should submit a 
150-word abstract by May 1, 1972 to: 


Richard A. Thoft, M.D. 
Retina Foundation 
20 Staniford Street 


Mannitol, as a vehicle, is safe, inert, compatible 
with living cells and in no way interferes with the Boston, Massachusefts 02114 


rapid absorption of the medicaments. 


DOSAGE: Initial dose is one drop in each eye Y 
Q. I. D. This may be reduced to T.I.D. or even 
B.I. D. as individual patient response permits. 


CRITERIA OF EFFECTIVENESS: Treatment is 
continued as long as the intraocular pressure is 
controlled and there is no visual deterioration as 
indicated by changes in the visual fields. No pa- 
tient should use more of the miotic drug than is 
necessary to satisfactorily control the pressure. 


IOWA CITY, IOWA 52240 
CONTRAINDICATIONS: Contraindicated in Nar- 


row Angle Glaucoma. COURSE ON CLINICAL ECHOGRAPHY 


PRECAUTIONS: Use with caution in unverified of the 


Glaucoma and vascular hypertension. Epinephrine GLOBE AND THE ORBIT 


compounds’ are effective in the management of 
many of the forms of Glaucoma; but complications, May 8-11, 1972 
Practical Training for the 


especially conjunctival irritation, occur frequently. 
Practicing Ophthalmology or His Technician 


If the reaction is severe, discontinuance of the drug 
may become necessary. 

Fee: $150.00 for practicing physician 
$100.00 for residents 


The Department of Ophthalmology 
UNIVERSITY OF IOWA 
UNIVERSITY HOSPITALS 


WARNING: FOR TOPICAL OPHTHALMIC 
USE ONLY. If irritation develops, patients should 
be advised to discontinue use and consult prescrib- 
ing physician. 


This solution is sterile when packaged. To prevent 
contaminating dropper tip and solution, care should 
be taken not to touch the eyelids or surrounding 


Lecture Series on Echo-Ophthalmography 


area, or other areas with the dropper tip of the 
bottle. Keep bottle tightly covered when not in use. May 11, 1972 


Keep in cool place. Protect from light. Guest Lecturers: N. Bronson 


CAUTION: Federal law prohibits dispensing with- 
out prescription. 


HOW SUPPLIED: 10cc. plastic squeeze bottle 


D.J. Coleman 
A.H. Keeney 
E.W. Purnell 


A. Sokollu ; 
This is part of the lowa Alumni Meeting 


with dropper tip. 
Smith, Miller & Patch, Inc. 
902 Broadway, N. Y., N. Y. 10010 
For Details and Registration write to 
the Course Director: Dr. K. Ossoinig 








simplifies even 
your complicated 
cataract cases 





Sterile/ Disposable Cryoextractor 


Developed by R. David Sudarsky, M. D. 
for a firm grip with a light touch 


Reduces incidence of capsule rupture1-5 

Facilitates intracapsular extraction2.3.4.5 

Reduces likelihood of vitreous loss1.2.5 Á 
Reduces trauma and postoperative complications'-5 

Permits a wide variety of surgical techniques? 


Selective defrosting ...accidental adhesions easily freed 
without loosening bond on lens 

Ready for immediate use, self contained, easily activated 
Compact, hand-contoured design for ‘in use’ comfort 
Lightweight and maneuverable 

Small tip for maximum visualization 

Pre-sterilized to minimize chance of infection 
Disposable and inexpensive 


REFERENCES: 

1. Reynolds, A. M., Jr. and King, J. H. Jr.: Evaluation of a new Model Cryoextractor, . 

E.E.N.T. Monthly. 48:50-51 (Dec.) 1969. 2. Haik, G. M., Ellis, G. S. and Pollard, J. B.: 

Selective Cryoextraction of the Cataractous Lens. Amer. J. Ophthal. 67: 484-490 A 
(March) 1966. 3. Mattis, R. D., Brady, H. R., and Sugana, T.: Disposable Cryophake— 

Clinical Evaluation, Arch. Ophthal. 74:787-791 (Dec.) 1965. 4. Bellows, J. G:: 

The Mechanical Superiority and Advantages of Cryoextraction, Amer. J. Ophthal. 

67:1003-1009 (May) Part II, 1966. 5. Cole, O. W. and Dunn gan, W. J.: Enzymatic 

Zonulolysis and Cryoextraction of Cataracts, Int. Surg. 50:3 (Sept.) 1968. 


SURGICAL PRODUCTS DIVISION, ALCON LABORATORIES, INC. 


PORTABLE 
XENON 


LIGHT COAGULATOR OR SURGERY SUITE 


WHERE 
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NEW APPROACH 


IN SAFETY FEATURES 


FOR FULL DETAIL, WRITE TO: IN XENON ARC LAMP 
CLINITEX, INC ae 
3 F IN ACCURACY AND 


363 RANTOUL ST. BEVERLY, MASS. 01915 CONTROL OF 
617—922 6160 TREATMENT 





The demand fo 
glass has caugh 





Ken Patterson 
Optical Products Sales Manager 


yu. PHOTOGRAY 


us a little short. 


We don’t have to tell you that our PHOTO- 
GRAY glass hasn’t exactly been easy to get. 


What we do want to tell you is why. Because 
we don’t want you to blame the wrong 
people. 


Here’s what happened. Over the past two 
years, orders for PHOTOGRAY comfort 
glass had climbed to a significant share of 
the lens business. So we increased our 
installations for PHOTOGRAY glass in antic- 
ipation of continued rapid growth through 
1972. At the same time, we added capacity 
to make a new photochromic sun glass 
called PHOTOSUN™ glass, to be introduced 
early in 1972. We planned to meet all 
orders for PHOTOGRAY lenses and be* 
ready to introduce PHOTOSUN lenses, too. 


We certainly didn’t expect any problems. 
But we certainly underestimated the de- 
mand for both PHOTOGRAY and PHOTO- 
SUN glass. In the summer of 1971, orders 
for PHOTOGRAY lenses took off and 
Soared above capacity. At the same time, 





initial orders from the lens manufacturers 
for PHOTOSUN glass shot beyond even the 
most optimistic forecasts. 

Anyway, we Started 1972 alittle 

behind. And we apologize. 


Its nobody’s fault if it isn’t ours. But then 
how could we know the demand for photo- 
chromic glass would spread so quickly. 


And we'll be honest with you. The shortage 
of PHOTOGRAY lenses and the delayed 
availability of PHOTOSUN lenses will con- 
tinue for some months. 


When you’re dealing with a product as 
exacting as photochromic glass, you don’t 
just look at the orders and then double 
production overnight. It takes a good deal 
of gear-up. So right now our research and 
production men are working around the 
clock to meet the demand and then some. 


Please bear with us. We’re working to end 
the shortage. We just can’t guarantee when 
it will end. 

But as soon as we know, you'll know, 


CORNING 


OPTICAL PRODUCTS 





in open-angle glaucoma 


‘HUMORSOL 





(DEMECARIUM BROMIDE (MSD) 


OPHTHALMIC SOLUTION, 0.125% and 0.25% 


the cholinesterase 
inhibitor that needs 
no pampering 


FOR TOPICAL APPLICATION INTO THE CONJUNCTIVAL SAC ONLY 


Contraindications: Known hypersensitivity; active uveal in- 
flammation; most cases of narrow-angle glaucoma. 


Warnings: Should be administered with extreme caution 
to patients with myasthenia gravis who are on systemic 
anticholinesterase therapy; conversely, systemic anticho- 
linesterase drugs for myasthenia gravis should be added 
cautiously. Succinylcholine should be administered with ex- 
treme caution before or during general anesthesia, because 
of possible respiratory and cardiovascular collapse. 


Use in Pregnancy: Safe use in pregnancy has not been estab- 


lished, nor has the absence of adverse effects on the fetus 
or on respiration of the neonate. During pregnancy weigh 
potential benefits against possible hazards. 


Precautions: Gonioscopy is recommended before therapy. Do 
not use, or use cautiously, when an intraocular inflammatory 
process is present. 


Compression of the lacrimal sac during and following instil- 
lation for a minute or two minimizes drainage into the nasal 
chamber. Wash hands immediately after instillation. Dis- 
continue use if salivation, urinary incontinence, diarrhea, 
profuse sweating, muscle weakness, respiratory difficulties, 
shock, or cardiac irregularities occur. 


Persons exposed to organophosphate-type insecticides and 
pesticides (gardeners, organophosphate-manufacturing plant 
or warehouse workers, farmers, residents of communities 
which are undergoing insecticide spraying or dusting, etc.) 
should be warned of added systemic effects possible from 
absorption through the respiratory tract or skin. Wearing of 
respiratory masks, frequent washing, and clothing changes 
may be advisable. 


Use with extreme caution, if at all, in patients with marked 
vagotonia, bronchial asthma, spastic gastrointestinal dis- 
turbances, peptic ulcer, pronounced bradycardia and hypo- 
tension, recent myocardial infarction, epilepsy, parkinsonism, 
and other disorders that may respond adversely to vagotonic 
effects. Use extreme caution before intraocular surgery be- 
cause of the possibility of hyphema. 

Nesnite ohservance of all nrecautions reneated administra- 
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benzalkonia 
servative. 


For more | 
MSD repr 
Circular. M 
Merck & Ca 


Indications: Relief and manage- 
ment of nonpurulent Blepharitis and 
Conjunctivitis. 


Dosage: Initially, 1 or 2 drops 
placed in the conjunctival sac every 
hour until improvement occurs. 

Thereafter, 1 or 2 drops 2 to 4 
times daily. 

Composition: 

Prednisolone-21-phosphate 


SOG wcicunacewesnw ens 0.25% 
(Equivalent to Prednisolone 0.2%) 
Sulfacetamide sodium ....10.0% 
Phenylephrine HCI ...... 0.125% 
Methylparaben .......... 0.02% 
Propylparaben .......... 0.005% 


In a stabilized aqueous solution 
containing sodium thiosulfate and 
*“SMP-68 (a combination of polyoxy- 
propylene compound and polysor- 
bate 80). 


Effectiveness: The antibacterial 
spectrum of Vasocidin is particularly 
effective against the gram positive 
pyogenic cocci; E. coli, N. gonor- 
rhoeae, Koch-Weeks bacillus and 
other bacteria susceptible to sul- 
facetamide. Because Vasocidin is a 
true solution, dosage is uniform and 
each drop is free of any irritating 
particles. The Vasocidin vehicle en- 
hances the dispersion of active com- 
ponents. Sulfacetamide combats a 
wide range of pathogens; predniso- 
lone reduces inflammatory reaction; 
phenylephrine relieves hyperemia. 
Local effects of active therapeutic 
agents appear to be prolonged by 
phenylephrine-induced vasocon- 
striction. 


Caution: Federal law prohibits dis- 
pensing without prescription. 


Contraindications: Steroids are 
contraindicated in dendritic ulcers 
(herpes simplex), vaccinia, varicella 
and most other viral diseases of the 
cornea and conjunctiva, as well as 
in fungal and tubercular ocular dis- 
ease. Contraindicated in the treat- 
ment of purulent conjunctivitis or 
blepharitis. Should not be used by 
persons with narrow-angle glaucoma 
or those sensitive to sulfonamides. 
If irritation persists or increases, dis- 
continue use and consult physician. 


Side Effects: Extended use of topi- 
Cal steroid therapy may cause in- 
creased intraocular pressure in 
certain individuals. It is advisable 
that intraocular pressure be checked 
frequently. In those diseases caus- 
ing thinning of the cornea, perfora- 
tion has been Known to occur with 
the use of topical steroids. 

Vasocidin is sterile when pack- 
aged. To prevent contaminating the 
dropper tip and solution, care should 
be taken not to touch the eyelids or 
surrounding area with the dropper 
tip of bottle. Keep container tightly 
close&. 


Supplied: Plastic dropper-tipped 
vials, 5 Cc. 


Smith, Miller & Patch, Inc. 


401 Joyce Kilmer Avenue 
New Brunswick, N.J. 08902 





ts alousy feeling 

towake up inthe morning 
with your eyelids 
stuck together. 


No medication residue with Vasocidin. 
Nothing to wash away in the morning. 
Its an antibacterial, steroid, decon- 
gestant combination in true solution. 
Works fast because it disperses fast. 
Helps relieve nonpurulent blepharitis 
and conjunctivitis. more effectively. 
Starts the day right. 


Vasocigin 


a clear solution thot isnt sticky 














The crystal 
drop assure 


stability 


As you may be aware, the first sign of 
deterioration in a product containing 
epinephrine is a color change... reddish- 
brown or “yellowing.” Each clear drop of 
PE* Ophthalmics is its own proof of 
stability ...as also evidenced in clinical 
studies involving unrefrigerated 
shelf life, temperature changes 
and exposed-to-air studies 
simulating patient use. Proven 
shelf life, over 3 years (for 
maximum assurance, vials are 
date-coded on a 2 year basis). 
No change in clarity or potency 
was evidenced in any tests. 

The crystal clarity of every drop 
assures your patient full thera- 
peutic effect, first drop to last. 





PE* Ophthalmics provide simple 
one-solution treatment of open angle 
glaucoma...eliminating patient error, 
assuring the physician exact evaluation 
of therapy. Available in 5* strengths, in 
15cc color-coded vials, nationwide and 


in Canada. 

*Pilocarpine Hydrochloride 1%, 2%, 3%, 4%, 6% with Epinephrine Bitartrate 

1% (¥%2% Epinephrine Base). PE R S ON & 
è ‘ 

Contraindication: Narrow angle glaucoma. Precautions: Use with COVEY INC. 

caution in unverified glaucoma and hypertension. If irritation or 236 SOUTH VERDUGO RD. 

sensitization occurs, discontinuance may be necessary. GLENDALE, CALIF. 91205 
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- Before you buy 


a $25,000 


-argon laser photocoagulator, 


84 
H 
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invest 1 


: 


. 





i For such a small 
investment, you'll 
discover that our 

new instrument, with its fiber 

optics transmission system, is 
uniquely designed for effective 
retinal photocoagulation. Here 
are just a few of the reasons why. 

By using fiber optics to 
transmit argon laser energy, you 
get significant improvement in 
operating freedom. The fiber 
optics cable is lightweight, flex- 
ible and reliable. It replaces 
heavy, rigid, mirror transmission 
systems. 

Fiber optics also results in 
delivery instrument flexibility. 
You can now choose the delivery 
technique best suited to your 
particular needs, whether it be a 
slit lamp; a direct viewing, hand- 
held ophthalmoscope; or an erect 
image, indirect ophthalmoscope. 
And changing from one to an- 
other only takes a few minutes. 


\ s 


RM Oe 


Syntex Medical Instruments, Inc. 
3401 Hillview Avenue 
Palo Alto, California 94304 


Gentlemen: 

Please send me 

O product information about your argon laser photocoagulator. 
C] the details of your scheduled regional seminars. 

NAME 

SPECIALTY 

HOSPITAL AFFILIATION 


ADDRESS 


| oo nS) | | 


dl in research. 


You're also concerned with 
economy. The simple adapter 
allows you to attach or detach 
your slit lamp to the laser quick- 
ly and accurately. This means 
that you don’t have to purchase 
an additional slit lamp for per- 
manent dedication to photoco- 
agulation. And most important 
for economy, our unit is priced 
at less than $25,000. 

We can’t tell you the whole 
story here, so invest 8¢ in post- 
age and send for the data. And 
if you're interested in learning 
more about argon laser.photoco- 
agulation, check the box on the 
coupon. We'll tell you about our 
regional seminars, clinical dis- 
cussions to back up your 8¢ 
investment. 


SYNTEX 





TELEPHONE 









~ (chlorampheni 


ALL CHLOROPTI 
PRODUCTS ARE STE 
GUARANTEED STERIL 





WHY ACCEPT LESS? 








*The mark of guaranteed sterility. 


In 1968, CHLOROPTIC® (chloramphenicol) brought ophthalmic chloramphenicol out of the dark ages with 
the introduction of the first ready-to-use solution. For the first time, physicians and patients were offered 
guaranteed sterility, laboratory-controlled potency, greater stability, and greater convenience. We didn’t stop 
there...In 1970, Allergan introduced the first ophthalmic ointments guaranteed sterile with a tamperproof 
eal... CHLOROPTIC® (chloramphenicol) and CHLOROPTIC®-P (chloramphenicol-prednisolone). The poten- 
tial risle of contaminated chloramphenicol ophthalmic ointments has been eliminated. r 


AIlERGAN 
o> 


Irvine, California / Montreal, Canada 
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Archives of OPHTHALMOLOGY 


Editorial 


A Hazard of Cryoextraction 


T HE RAPID increase in use of elec- 
tromedical apparatus in clinical medicine 
and medical research has, for the most part, 
resulted in significant benefits for the patient 
and, in general, improved medical care. How- 
ever, the introduction of these instruments 
into the hospital environment has created 
new patient hazards which must be recog- 
nized by both the clinical user and the elec- 
tronic designer-manufacturer. 

There are two distinct types of electrical 
hazards in the hospital environment: “mac- 
roshock” and “microshock.” Macroshock is 
the familiar hazard of superficial contact 
shocks that we face every day. Microshock, 
however, is a new hazard, peculiar to the 
hospital environment. This type of shock 
cannot be felt by the operator and may 
occur without warning. Your patient is in- 
creasingly surrounded by and connected 4o 
many instruments carrying electric currents. 
If these instruments are not well grounded, 
small currents, called leakage currents, can 
result in undesirable side effects. They will be 
present on virtually all the metal parts of 
improperly grounded equipment in the oper- 
ating room. 

Further, few of us realize that adverse 
effects can come from simultaneous use of 
multiple devices in much the same way that 
adverse reactions can occur when using 
drugs in combination. One piece of equip- 


ment may be electrically safe when used 
alone, but in conjunction with a second or 
third, the net effect may be fatal, due to the 
microshock hazard. 

The design of electronic instruments for 
medical applications is a difficult and chal- 
lenging engineering task. The hospital is a 
hostile environment for electronic equip- 
ment, and the newly recognized hazard of 
microshock further complicates the design 
task. Currents as small as 20 microamperes 
(or millionth of an ampere) can be a lethal 
shock when a conductive pathway is present 
directly to the heart. Since electrocution as 
a possible adverse effect of usage of medical 
apparatus is a subtle and still novel concept, 
it is likely that many episodes pass unsus- 
pected. The patient suddenly and inexplicably 
dies with unrecognized ventricular arrhyth- 
mia. While some reports estimate accidental 
electrocutions in US hospitals to number in 
the thousands each year, these numbers are 
highly suspect, and no proof of their reliabil- 
ity has been produced. 

It must be concluded that microshock is a 
real hazard but of unknown incidence. The 
important point for ophthalmologists is that 
death is not possible from eye instruments 
such as the cryoprobe unless there is a direct 
conduction path to the heart, such as might 
exist with an external pacemaker. p 

However, other undesirable local electric 
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effects can occur with microshocks, and Drs. 
Wirtschafter and Sohmer (see page 225) 
have presented such an occurrence. 

The problem in designing electronic 
equipment is the grounding and elimination 
of these currents. There are two ways to 
prevent macroshocks or microshocks from 
occurring to the patient. One is to isolate 
the source of electricity from the patient by 
various technical means. The other is by 
connecting all the instruments and metal 
within reach of a patient, such as a bed, 
table, etc, to a common grounding point. 
Eventually, it would appear that the latter 
will be the preferred method. 

Controversy arises in the question of 
grounding the probes, as in the Amoils cryo- 
probe. The conso'e of the instrument is, of 
course, grounded. The probe is not grounded 
for the stated reason that, should it be, other 
currents in either a macroshock or micro- 
shock range could be conducted through the 
patient to the ground of the instrument 
utilizing the pathway provided by the 
grounded probe. However, eventually all 
manufacturers will be obligated to provide a 
ground for such devices as the cryoprobe. 

Drs. Wirtschafter and Sohmer recommend 
that the probe of the instrument be ground- 
ed so that any short in the probe is not 
conducted to the patient. However, the 
manufacturer has not chosen to provide a 
ground, pointing out that while this may be 
the best approach for macroshocks, the un- 
grounded design is preferred against mi- 
croshocks. However, for any customer who 
prefers to argue this point, the manufacturer 
will modify the equipment at the customers 
own responsibility. 


EDITORIAL 


The Emergency Care Research Institute 
of Philadelphia, a “consumers union of med- 
ical instrumentation” subjected an Amoils 
cryoprobe to evaluation. Their analysis is as 
follows: 

The metal probe tip is not grounded. Had it 
been connected to ground, the short in the 
heater circuit could not have caused injury. 
Furthermore, the cable on the probe is sup- 
posedly protected from stress damage by 
shrink-fit strain reliefs. At neither end, 
however, did the strain relief fit tightly 
around the cable. The cable could readily 
be twisted. This could very well cause the 
gauge wires to break and create the same 
hazard in a different manner. 

They, too, recommend that the probe tip 
be grounded, and that the cryoprobe be 
inspected prior to use. They further recom- 
mend that any suspected defective instru- 
ment, or one subjected to trauma as was the 
cryoprobe case described by Drs. Wirtschafter 
and Sohmer, be tested with a voltmeter prior 
to use. No unit should be used that exhibits 
any voltage on the probe during this test. 

With the increasing use of sophisticated 
equipment, hazards are inadvertantly being 
introduced about which the ophthalmologist 
has little technical knowledge to understand 
or locate the sources of trouble. 

The presentation of this experience by the 
authors, Drs. Wirtschafter and Sohmer, 
serve to make us all aware of the potential 
hazards existing in widely used equipment. 

Since there are 3,000 of the Amoils cryo- 
probes in use, it is perhaps more surprising 
that there have not been many similar acci- 
dents. 

Davis G. DurHAM, MD 
Wilmington, Del 
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Aphakic Flat Anterior Chamber 


I. Incidence Among 8,533 Cataract Extractions 
Edward Cotlier, MD, Chicago 


Flat anterior chamber (AC) after cataract extrac- 
tion was found in 7.58% of 8,533 cataract surgeries 
performed at the Illinois Eye and Ear Infirmary 
from 1959 to 1970. Of all the aphakic flat ACs, 
77.8% reformed spontaneously while receiving 
medical therapies such as pressure dressing, topi- 
cal mydriatics, topical mydriatics-miotics intermit- 
tently, oral acetazolamide or oral osmotic agents. 
Of all aphakic flat ACs, 22.2% required surgical 
repair. Surgically treated flat AC included aphakic 
flat AC associated with iris prolapse. Of all sur- 
gically repaired aphakic flat AC, the distribution of 
the procedures performed was (1) posterior sclerot- 
omy and air injection 56%; (2) iridectomy for 
pupillary block 23%; (3) other procedures, mainly 
anterior vitriotomy, 21%. 


Durme the first decades of the 20th 
century and prior to the suturing of cataract 
surgical wounds, the absence of the anterior 
chamber (AC) was expected at the con- 
clusion of cataract surgery and during the 
following postoperative days. If the AC re- 
mained absent for one week or longer imme- 
diately after surgery “delayed restoration” 
of the AC was diagnosed. “Late loss” of the 
AC referred to flat AC appearing two or 
more weeks after cataract surgery. Clinical 
observations by Kronfeld and Grossman,! 
Kronfeld and Haas,? and Sugar? led to the 
well-known correlation between delayed res- 
toration of the AC in aphakic eyes, periph- 
eral anterior synechiae, and secondary glau- 


Submitted for publication Sept 20, 1971. 

From the Department of Ophthalmology, Univer- 
sity of Illinois, and the Eye and Ear Infirmary, 
University of Illinois Hospitals, Chicago. 

Reprint requests to Department of Ophthalmol- 
ogy, Eye and Ear Infirmary, 1855 W Taylor St, 
Chicago 60612 (Dr. Cotlier). 


coma. Suturing of cataract wounds lowered 
the incidence of both the delayed restoration 
of the AC and the late loss of the AC.‘ 
Today, however, the aphakic flat ACs con- 
tinue to represent a sizable proportion of 
the complications in the cataract postopera- 
tive period. 

A retrospective study of flat AC among 
thousands of cataract surgeries at the Illi- 
nois Eye and Ear Infirmary was undertaken 
to determine (1) the incidence of this com- 
plication in a large series of eyes; (2) the 
relation (if any) of the various types of flat 
AC to sex, age, and race of the patients, or 
to the surgical procedures and techniques 
for lens extraction; (3) the effectiveness of 
various medical or surgical treatments in 
terms of final visual acuity, final intraocular 
pressure, or secondary glaucoma. In this 
first report of this series, the cataract popu- 
lation from which the eyes with aphakic flat 
AC originated, the incidence of various 
types of aphakic flat AC, and the modalities 
of treatment are presented. 


Materials and Methods 


Eight thousand five hundred and thirty-three 
cataract operations were performed at the Uni- 
versity of Illinois Eye and Ear Infirmary dur- 
ing the years 1959 to 1970. A sampling of the 
cataract surgery population, 711 eyes, was ob- 
tained by selecting the first of each 12 cataract 
surgeries as listed sequentially according to 
hospital chart number. The sample represented 
8.3%, of the total cataract surgery population. 
The population data were analyzed and classi- 
fied according to age, sex, race, surgical pro- 
cedure, and total duration of flat or shallow AÇ 
in days. 
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Age distribution of senile cataract population of the 
Eye and Ear Infirmary, Chicago (years 1959 to 1970), 
and for Oxford, England (years 1957 to 1962). 


For purposes of retrospective standardiza- 
tion, the depth of the AC was classified as (1) 
deep, (2) shallow, and (3) flat. The following 
terms were equated to those used by the vari- 
ous observers and recorded in the charts: 

Deep.—Good depth; aphakic depth. 

Shallow.—Moderately shallow; less than 
aphakic depth; shallow in areas; shallow tempo- 
rally, formed nasally, or vice-versa; half of the 
AC formed; more shallow than phakic. 

Flat.—Almost completely flat; AC barely 
formed; many areas of iris-corneal contact; flat 
nasally, shallow temporally, or vice-versa; very 
shallow (repeated several days); flat peripher- 
ally, shallow centrally. 

The number of days with flat and shallow 
AC was added. The days when the AC ap- 
peared deepened were not included in the 








Subjects, 
Total, Each 
Age Age Group GY Women 
40 to 49 16 3.7 8 
50 to 59 60 13.9 30 
60 to 69 140 32.2 80 
70 to 79 TS 34.8 84 
80 to 89 64 14.7 36 
90 to 99 2 0.7 0 
Subjects 
° total, all 


age groups 
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Table 1.—Age, Sex, and Race Distributions of Subjects in 
the Sampled Cataract Surgery Population 


Men Ratio Negro White Ratio 
8 1.00 6 10 0.60 
30 1.00 23 37 0.62 
60 1.33 62 78 0.79 
67 1.25 71 80 0.89 
28 1.28 23 41 0.56 
2 1 1 1.00 


count. If a flat AC was noted in the eye of a 
patient returning for a postoperative routine 
visit, the number of days since last seen divided 
by two was considered the flat AC presentation 
day. 

Eyes qualified as having had a flat AC if the 
following criteria were met: (1) a period of flat 
or flat-shallow AC of one-day duration or long- 
er; (2) the recognition by the surgeons that 
therapeutic maneuvers to correct the flat AC 
were needed. 

All aphakic flat AC eyes treated surgically 
during the years 1959 to 1970 were obtained 
from the records of the operating room. Thus, 
an independent route to check the validity of 
the sampling method (for surgically treated flat 
AC) in the total cataract surgery population 
was established. 


Results 


In Tables 1 and 2, the age, sex, and race 
of the patients and their eyes in the cataract 
surgery population are shown. Among the 
patients, there was a slight preponderance 
of women (female:male ratio = 1.22) and 
whites (Negro:white ratio = 0.75). Most se- 
nile cataract extractions took place in pa- 
tients ages 60 to 80. The patient age in the 
senile cataract surgery population was similar 
to that of a cataract population in England 
(Oxford 1957 to 1962),5 and both distribu- 
tions are shown in the Figure. In the En- 
glish population, the female:male ratio was 
slightly higher (1.89) than the University of 
Illinois Eye and Ear Infirmary cataract pop- 
ulation in Chicago (1.22). 

The total incidence of flat AC in aphakic 
eyes in the sample population (711 eyes) 
was 7.58% (54 eyes). In Table 3 the break- 
down of these aphakic flat AC eyes into 







Female/Male Negro/White 
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ae ae 
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Table 2.—-Age, Sex, and Race Distributions in Eyes of 
the Sampled Cataract Surgery Population 
Eyes, 
E Total, Each Female/Male Negro/White 
Age Age Group % Women Men Ratio Negro White Ratio 
40 to 49 18 7 10 8 1.25 12 6 2.00 
50 to 59 95 13.4 »” 52 43 1.20 39 56 0.69 
60 to 69 236 33.2 129 107 1.20 99 137 0.72 
70 to 79 258 36.3 139 119 1.20 110 148 0.74 
80 to 89 103 14.5 61 42 1.45 38 65 0.58 
90 to 99 1 0.1 o 1 0 1 pes 
Eyes, total all 
age groups 711 100.0 391 320 1.22 298 413 0.72 





Subjects 
Total cataract surgery population ei 
Cataract surgery population sampled 433 
Flat AC, medical therapy 37 


Flat AC 
Surgical therapy 9 
Not treated by surgery 2 
With iris prolapse 1 
Total surgical 2 
Flat AC, total medical and surgical 9 








Table 3.—Flat AC After Cataract Surgery: Illinois Eye and Ear Infirmary (1959 to 1970) 





Table 4.—Shallow AC Iris Prolapse After Cataract Surgery 





Aphakic Flat AC 
% of Total Eyes 
Receiving Medical or 






Aphakic Flat AC 
% of Total Eyes 










Eyes Sampled Surgical Treatment 
8,533 at ne 
711 as Fo 
42 5.90 77.8 
9 1.26 
2 0.28 
1 0.14 
12 1.68 22.2 
54 7.58 
















Total cataract surgery population 8,533 

Cataract surgery population sampled 711 a i 

Shallow AC 20 2.81 

Air behind the iris 

Shallow AC, two days or less 8 1 fe 

lris prolapse, AC formed 10 1.40 

lris and vitreous prolapse, AC formed 6 0.85 

Shallow AC and iris prolapse, total 44 6.18 
x Flat AC, total medical and surgical, total 55 





Flat and shallow AC and iris prolapse, total 






Eyes 


Eyes % of Total 










99 





Table 5.—Aphakic Flat AC, Surgical Therapy 


Subjects 


Total cataract surgery population 
Flat AC, surgical therapy 


Posterior sclerotomy and AC inflation 
lridectomy for pupillary block 
Other therapies for pupillary block 
(mainly anterior vitriotomy) 
Total flat AC, surgical therapy 
Total flat AC, surgical therapy from 
sampled population 


those responding to medical therapy (42 
eyes or 5.9%) and those that required sur- 
, gery (12 eyes or 1.68%) is shown. Within 

the group of aphakic flat AC eyes that 





Eyes 
% of Total Sampled 


100.00 


Eyes 
8,533 


56 
23 


0.66 
0.27 


21 
100 


0.24 
1.17 


1.26 


needed surgical repair, only 1.26% (nine 
eyes) were actually operated upon. In a 
small percentage of eyes (0.28% or two 
eyes) the need for surgical intervention was 
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not recognized, and medical therapy was 
continued. These two eyes proved in retro- 
spect to have had pupillary-block flat AC 
and should have been treated by iridectomy 
and reformation of the AC. An even smaller 
fraction (0.14%, or one eye) was identified 
as flat AC associated with iris prolapse. 

In a number of eyes (2.81% or 20 eyes), a 
shallow AC of two days’ duration or longer 
was present (Table 4). Air trapped behind 
the iris resulting in a transient shallow AC 
of two days’ duration or less was found in 
1.12% (eight eyes). Eyes with iris prolapsed 
through the surgical wound but maintaining 
the normal depth of the AC totalled 1.40% 
(ten eyes) and with combined iris and vit- 
reous prolapse but retaining the normal depth 
of the AC in 0.85% (six eyes). Eyes with iris 
prolapse were treated surgically for repair of 
the wound. Shallow AC in aphakic eyes was 
treated medically with mydriatics, combina- 
tion mydriatics-miotics, acetazolamide, os- 


Table 6.—Surgical Procedures For 
Cataract Surgery 






% of 
Sampled 
Eyes Population 







Cataract population sampled 











711 100.0 

lridectomy 

Peripheral 416 62.7 

Full 295 37.3 
Instrument, lens delivery 

Erisophake 288 40.5 

Capsule forceps 335 47.1 

Cryoextractor 53 7.4 

Expression (loop) 35 5.0 
Lens delivery, capsule 

Intracapsular 671 94.3 






Extracapsular 40 5.7 


Lens delivery, vitreous 

No vitreous loss 694 

Vitreous loss 17 2.4 
Lens delivery, chymotrypsin 

Chymotrypsin 
No chymotrysin 







150 
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motic agents, and/or pressure patching. The 
combined total number of eyes with flat AC, 
shallow AC, or iris prolapse represented 
13.76% (99 eyes). 

The various surgical therapies for aphakic 
flat AC in the total population (8,533 eyes) 
are shown in Table 5. These values were 
obtained from the operating room records. 
Posterior sclerotomy and AC inflation was 
performed in 56 eyes (0.66%), iridectomy 
for pupillary block flat AC in 23 eyes 
(0.27%), and other surgical procedures, 
mainly anterior vitriotomy, in 21 eyes 
(0.24%). The total of aphakic flat AC 
treated by surgery was 100 eyes (1.17%). 
This value of 1.17% for the surgically re- 
paired flat AC compared favorably with the 
1.26% found for the same group in the 
independent sample of the cataract surgery 
population (711 eyes). 

The various techniques for cataract sur- 
gery in the sampled population and the 
incidence of the procedures are shown in 
Table 6. Peripheral iridectomies were per- 
formed in 62.7% (416 of 711 eyes) and full 
iridectomies in 37.3% (295 of 711 eyes). 
The instrumentation for lens delivery dur- 
ing the 12-year period of this survey includ- 
ed cryoextraction during the last four years. 
Erisophake was used in 288 eyes (40.5%); 
capsule forceps in 335 eyes (47.1%); eryoex- 
traction in 53 eyes (7.4%), and lower lim- 
bus counterpressure, expression of the lens 
and loop in 35 eyes (5.0%). Delivery of the 
lens was intracapsular in 671 eyes (94.3%) 
and extracapsular in 40 eyes (5.7%). Chy- 
motrypsin was used in 150 eyes (21.1%). 
Vitreous loss occurred in 17 eyes (2.4%). 


Comment 


Major difficulties in comparing the data 
on flat AC in the aphakic patients described 


Table 7.—Flat AC After Cataract Extraction (Corneoscleral Sutures Placed) 


Total Cataract 
Surgeries (Eyes) 


Giardinié 409 
Bellows et al’ 500 
Cotlier (present series) 8,533 
Fine’ 1,420 
Weekers and Delmarcelle® 500 
Barraquer, J.1° 297 
Bonmous!! 425 
Dunnington!2 800 


Kronfeld13 





749 





Incidence of Flat AC 
(% of Total Cataract Surgeries) 


18.50 
11.60 
7.58 
10.60 
6.00 
7.00-8.00 
10.50 
13.00 
11.08 
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above with other series in the literature are 
(1) the age, sex, and race of the cataract 
populations with flat AC were not deter- 
mined in previous studies; (2) a clear cut 
classification system for flat AC, shallow 
AC, and/or iris prolapse was not established 
in most of the past studies; (3) details of 
surgical techniques for cataract extraction 
were sparse or not mentioned; (4) break- 
down of past series according to the thera- 
peutic modalities are detailed in only one 
report. If these considerations are disre- 
garded and the reliable data in the literature 
accepted as approximations, the incidence of 
aphakic flat AC varied widely from 6% to 
18.5% (Table 7). Only cataract surgery se- 
ries with 250 or more eyes each, including 
the values reported in this study, were tabu- 
lated. 

In a series from the University of Illinois 
Eye and Ear Infirmary of 749 uncomplicat- 
ed cataract surgeries collected by Kron- 
feld,!3 a delayed restoration of the AC was 
present in 83 eyes, or an incidence of 
11.08%. Eyes with loss of the chamber late 
in the postoperative period were not includ- 


ed in this study. In a series of 500 consecu- 
tive cataract surgeries from Cook County 
Hospital, Chicago, flat AC was detected in 
58 eyes (11.6%), but only “eyes in which 
the anterior chamber was abnormally flat 
were included.’’® Fine’? reviewed 1,420 cata- 
ract extractions performed at the University 
of California, San Francisco, from 1953 to 
1963 and found flat AC in 10.6% of eyes. In 
his series of 151 eyes with aphakic flat AC, 
18 eyes required surgical therapy and 133 
eyes responded to medical therapy. The 
1.26% (18 of 1,420 eyes) incidence of surgi- 
cally repaired flat AC in Fine’s study is 
remarkably similar to that of our series 
(1.17% or 100 of 8,533 eyes) and identical 
to those values obtained from our sampled 
population (1.26% or 9 of 711 eyes). 

In the following studies the correlates be- 
tween surgical techniques, the effectiveness 
of various medical and surgical procedures, 
and the incidence of secondary glaucoma in 
aphakic flat AC are reported. 


This investigation was supported in part by Pub- 
lic Health Service grant EY24-13 and the Berolz- 
heimer Fund to the University of Illinois. 
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Aphakic Flat Anterior Chamber 


II. Effect of Spontaneous Reformation and Medical Therapy 


Edward Cotlier, M D, Chicago 


In a large series of senile cataract extractions, 
the incidence of flat anterior chamber (AC) that 
reformed spontaneously or responded to medical 
therapy was 5.9%. Most flat ACs in this group re- 
sulted from wound leaks or combined wound-leak 
and pupillary block mechanisms. Higher incidence 
of aphakic flat AC was present in patients with 
preexisting chronic simple glaucoma or angle-clo- 
sure glaucoma as compared to nonglaucoma groups. 
Lower incidences of aphakic flat AC were found in 
eyes sutured with 7-0 silk or 7-0 catgut, eyes in 
which five sutures were placed, eyes in which 
chymotrypsin was not used, and eyes in which the 
cryoextractor was used. The final visual acuity and 
intraocular pressure of eyes in the aphakic flat AC 
treated medically did not differ from that of an un- 
complicated aphakic population. 


I N THE PRECEDING STUDY! a 7.58% 
incidence of aphakic flat anterior chamber 
(AC) was found among the cataract sur- 
geries performed at the Illinois Eye and Ear 
Infirmary from 1959 to 1970. Approximately 
four out of each five aphakic flat ACs 
(77.8% of all flat ACs) reformed sponta- 
neously while receiving medical therapy 
such as topical mydriatics, topical mydri- 
atics alternating with miotics, oral acetazol- 
amide, oral osmotic agents, or simple pres- 
sure bandage. (It is understood in some eyes 
reformation of the AC may have occurred 
spontaneously and regardless of the medical 
therapy applied.) In the present study the 
age, sex, and race characteristics of this 
population with aphakic flat AC, the clinical 
signs, postoperative day of presentation, 
and the total duration of the aphakic flat 
AC are correlated with the surgical tech- 
niques for cataract extraction. In addition, 
the effects of various therapeutic modalities 
(mainly acetazolamide) on the clinical 
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course and reformation of the aphakic flat 
AC are analyzed. The final visual acuity 
(VA), final intraocular pressure, (IOP) and 
secondary glaucoma of aphakic eyes with 
flat AC and spontaneous or medically in- 
duced AC reformation are also reported 
here. 


Methods 


From the total cataract surgery population 
(8,533 eyes) of the Illinois Eye and Ear In- 
firmary corresponding to the years 1959 to 
1970, the hospital records of a 8.8% representa- 
tive sample were obtained as previously de- 
scribed.t From this sample (711 eyes), hereafter 
referred to as total cataract surgery popula- 
tion (TCP), 42 eyes with periods of flat and 
shallow AC at any time after cataract surgery 
were found by exhaustive analysis of the post- 
operative notes and follow-up visits. All eyes 
with one or more days of flat AC and alternat- 
ing with days of shallow AC were included in 
this group and are hereafter referred to as 
group B. However, eyes with shallow AC with- 
out days of flat AC were excluded from group 
B. The system for classifying depth of the AC 
after cataract extraction into deep, shallow, and 
flat and accounting for total days with flat and 
shallow AC were similar to those previously 
described.1 


From the TCP a group of 307 eyes without 
postoperative complications and with a follow- 
up period of six months or longer was selected. 
This group, the uncomplicated cataract surgery 
population, is hereafter referred to as group A. 
The following preoperative or postoperative 
pathological findings were excluded from group 
A: eyes with postoperative flat or shallow AC, 
active corneal or intraocular inflammations or 
endophthalmitis, suture abcesses, total hyphe- 
mas, blood staining of the cornea, vitreous 
hemorrhages, central or branch retinal artery 
or vein occlusion, vitreous prolapse into the 
surgical wound, dislocated or traumatic senile 
cataracts, intumescent lenses with secondary 
glaucoma, eyes with secondary glaucoma of any 
type, eyes with retinal detachment, and eyes 
with retained intraocular foreign bodies. 
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40-49 50-59 60-69 70-79 80-89 90-99 
Age of Cataract Subjects 


Fig 1.—Age distribution of subjects in TCP (open 
circles), uncomplicated cataract population, group A 
(closed circles), and aphakic flat AC population, group 
B (Triangles). 


The following data were obtained from the 
hospital record: 

1. Age 

2. Sex. 

3. Race. 

4. Preexisting systemic or ocular disease. 

5. Preoperative VA obtained on the day be- 
fore cataract surgery. 

6. Preoperative IOP obtained on the day 
before cataract surgery. 

7. Surgical procedure for cataract extraction 
including number and material of the sutures, 
iridectomy—peripheral or full, instrumentation 
for lens removal—capsule forceps, erisophake, 
cryoextractor, or expression with loop assis- 
tance, enzymatic zonulolysis—whether chymo- 
trypsin was used or not, type of lens delivery 
—intracapsular or extracapsular, with or with- 
out vitreous loss. 

8. The initial day when the flat and shallow 
AC was first detected. 

9. The total duration of the flat and shallow 
AC in days, calculated as previously described. 

10. The presence of clinical signs associated 
with flat AC such as choroidal detachments— 
number, location, and time in weeks to resolu- 
tion, vitreous pupillary and iridectomy block 





40-49 80-89 
50-59 70-79 90-99 
Age Groups 


Fig 2.—Age distribution in percentages of total num- 
ber of subjects in each group for TCP (open circles), 
group A (closed circles) and group B (triangles). 


20 


10 


Percent of Total Aphakic Flat AC 





n=1 





1-6 7-13 14-20 21-27 28-34 
Flat AC, Day of Presentation 


Fig 3.—Day of presentation of 42 aphakic flat ACs 
(group B) that received medical therapy. 


(intact anterior hyaloid bulging or mushroom- 
ing into the AC, filling part of the AC and in 
close proximity or in contact with the cornea). 
11. The presence of a gross wound leak in- 
cluding at least one of the following: very 
boggy conjunctival flap or localized filtration 
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1-4 5-8 9-12 13+ 


Total Duration of Flat AC 
Fig 4.—Total duration of aphakic flat AC treated 
medically in days. 


Fig 5.—Time in weeks for choroidal detachments to 
clear in aphakic eyes with flat AC treated medically. 


Percent of fotal Choroidal Detachments 





3 4+ 


Weeks 1 2 


bleb; positive results of a Seidel fluorescein test; 
a flat AC after suture removal. 

12. Medications continued or added to re- 
form the flat AC or pressure bandage. 

13. The length of follow-up since cataract ex- 
traction (in years or months). 

14. The best postoperative VA in the operat- 
ed on eye. 

15. The last IOP of both eyes, the medica- 
tion if the eyes were being treated for preexist- 
ing glaucoma, and the development of second- 
ary glaucoma after cataract surgery. 

Diabetic patients receiving therapy were 
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Flat AC Duration, 
Weeks: 


Fig 6.—Distribution of aphakic flat AC according to 
pathogenetic mechanism and week when first noted 
(left) or total duration of flat AC in weeks (right side). 


Weeks After Surgery 


classified as such. Subjects with fasting blood 
glucose levels of 120 mg/100 ml or higher, with 
or without positive glucose tolerance tests, were 
considered diabetic “suspects.” Patients with 
initial increased IOP, cupping of the discs, and 
visual field loss and open angles (chronic sim- 
ple glaucoma) or closed angles (chronic angle- 
closure glaucoma) having received medical or 
surgical therapy were classified as such. Pa- 
tients with some of the above clinical signs of 
the two glaucoma categories but not receiving 
therapy were considered glaucoma “suspect.” 


Results 


Age, Sex, Race.—The age, sex, and race 
distributions of subjects and their corre- 
sponding cataract-operated on eyes in the 
uncomplicated cataract surgery population 
(group A) and the aphakic population with 
flat AC treated medically (group B) are 
shown in Tables 1 to 4. The age distribution 
of subjects or their corresponding eyes did 
not differ significantly between groups A 
and B (Fig 1 and 2). A higher incidence of 
female and Negro subjects was found, how- 
ever, among subjects of group B as com- 
pared to group A (Tables 1 and 2). The 
predominance of female and Negro subjects’ 
eyes in the 70 to 79 age group B was even 
more distinct than in group A of the same 
age group (Tables 3 and 4). 

Diabetes and Glaucoma.—The incidence 
of diabetes and glaucoma among subjects of 
the TCP and groups A and B is shown in 
Table 5. The total incidence of diabetes 
including diabetics on therapy and diabetic 
“suspects” was 13.6% of the TCP, 15% of 
group A, and 13.5% of group B. Thus, the 
incidence of diabetes did not differ signif- 
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| 40 to 49 3 7:1 3 wf 3.00 Sy 3 ESR E 
50 to 59 9 21.4 2 7 0.28 2 7 2H a ee 
| ~~ «60 to 69 11 26.2 6 5 1.20 5 6 OBS eels 
70 to 79 14 33.3 11 3 3.66 9 5 BOLSA 
| 80 to 89 5 12.0 3 2 1.50 2 3 66 | 
90 to 99 ra E ay iis pei ae Li tS gn 3 
vt __ Eyes, total 
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TCP (%) 






Diabetes 


On therapy 56 of 433 (12.9) 
“Suspect” 3 of 433 ( 0.7) 

Total 59 of 433 (13.6) 
Chronic simple glaucoma 

On therapy 30 of 433 ( 6.9) 

“Suspect” 5 of 433 ( 1.1) 

Total 35 of 433 ( 8.0) 
Angle-closure glaucoma 7 of 433 ( 1.6) 


- Table 5.—Diabetes and Glaucoma Among the Cataract Surgery Populations 













Group A (%) Group B (%) 














25 of 187 (13.4) 5 of 37 (13.5) 
3 of 187 ( 1.6) ese 
28 of 187 (15.0) 5 of 37 (13.5) 
17 of 187 ( 9.0) 2 of 37* ( 5.4) 
2 of 187 ( 1.0) 3 of 37 ( 8.1) 
19 of 187 (10.0) 5 of 37 (13.5) 
4 of 187 C. 2.1) 2 of 37 ( 5.4) 





* The diagnosis of chronic simple glaucoma was established and thera py begun (in both eyes of each pa- 


tient) after cataract surgery. 


icantly among the three groups. The total 
incidence of chronic simple glaucoma, in- 
cluding patients on therapy and “suspect,” 
was 8.0% of the TCP, 10% of group A, and 
13.5% of group B. The different glaucoma 
incidences between TCP or group A and 
group B are statistically significant (P < 
05). Thus, patients with chronic simple 
glaucoma appear slightly more suscepti- 
ble to postoperative flat AC after cataract 
surgery. Angle-closure glaucoma (of the 
acute or chronic form of presentation) may 
also predispose to a flat AC after cataract 
extraction. The incidence of angle-closure 
glaucoma was three to four times higher in 
group B (5.4%) as compared to the TCP 
(1.6% or the population in group A (2.1%). 
Follow-Up.—The follow-up of patients in 
group A was from three months to 11 years, 
and the follow-up of patients in group B was 
from three months to nine years (Table 6). 
Surgical Techniques.—The surgical tech- 
niques for cataract extraction in the TCP, 
groups A, and B are shown in Tables 7 and 8. 
The distribution (in percent) of techniques 
and sutures utilized in the cataract extraction 
did not differ appreciably among TCP and 
groups A and B. The incidence of flat AC 
(group B) within the TCP is indicated in 
the corresponding column in percent of 
TCP. Among sutures used (Table 7), five 
sutures, 7-0 silk, and 7-0 catgut presented a 
lower incidence of flat AC as compared to 
other suture types. Among instrumentation, 
cryoextraction had a lower incidence of flat 
AC (3.7%) and the use of chymotrypsin 
increased the incidence of flat AC (7.3%). 
Extracapsular extractions (accidental) had 
a lower incidence of flat AC (2.5%). A 
@irect comparison of groups A and B was 





Table 6.—Follow-Up After Cataract Extractions 
in Groups A and B (Subjects) 













GroupAEyes Group B Eyes 






Years 





3 moto 1 yr 
1 to 2 
2to3 
3 to 4 






established by means of a ratio (A/B), the 
higher ratios indicating a relatively lower 
incidence of flat AC within a certain catego- 
ry. The ratio A/B was higher in the items 
with a lower incidence of flat AC named 
above (7-0 silk, 7-0 catgut, cryoextraction, 
extracapsular, and no chymotrypsin). 

Day of Presentation and Duration of Flat 
AC.—The day of presentation (since cata- 
ract surgery) and total duration of the flat 
AC in the aphakic eyes, group B, is shown 
in Fig 3 and 4. The majority of the flat AC 
(88.1%) presented within the first three 
weeks and were nearly equally divided 
between the first, second, and third postop- 
erative week. The surgical techniques corre- 
sponding to flat AC present at each postop- 
erative week are analyzed in Table 9. There 
was no appreciable difference among the 
percentage distributions of surgical tech- 
niques used for cataract extraction and the 
various times at which the flat AC present- 
ed. However, it appeared that a larger per- 
centage of the flat AC during the first post- 
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Table 7.—Surgical Techniques in Cataract Extractions (Sutures) 


TCP Eyes Group A Eyes Group B Eyes 
= a ama B in % Ratio 


Sutures No. % X % of TCP A/B 


Number 


69.6 0 220°"72.1 = 30 76.2), 6.49 Gaz 
12.3 36 «11.8 5 11.9 B74 F220 

9.2 Po fae 21 5 ROT $64 aes 

1.9 r Mera A 1 2.4 7.69 7.00 

0.8 3 1.0 1 2.4 Gi she oh | 
5-04 1 0.3 





Total 708* 100.0 305 100.0 42 100.0 


Type 

Silk 
6—O 263 = 37.3 7.) SBR 20 48.8 7:60- 5.85 
7—0 147 20.8 63+- 20,7 6 14.6 4.08 10.50 
8—0 153'> 521.7 69 22.6 10 24.5 6.53 6.90 

Catgut 
5—0 0.1 0.3 ay aC Fee KE 
6—0 7.6 5.9 4 9.7 7.40 4.50 
7—0 12.0 1s) R | 1 2.4 1.17 34.00 


Collagen 
6—0 3 0.5 3 1.0 


Total 706* 100.0 305 100.0 41* 100.0 
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* Information on the number or type of surgical sutures used was HN 
not available in all eyes. ae, 
Table 8.—Surgical Techniques in Cataract Extractions a 
TCP Eyes Group A Eyes Group B Eyes B, in i 
x oo —. - % of Ratio i 
| No. % No. % No. % TCP A/B fil 
a lridectomy A 
Peripheral 416 62.7 184 60.0 24 57.1 5.76 7.66 3 
= 
Full 295 37.3 123 40.0 18 42.9 6.10 6.83 i 
Total 711 100.0 307 100.0 42 100.0 a 
Instrumentation F 
Erisophake 288 40.5 125 40.7 20 47.6 6.94 6.25 ce 
Capsule forceps 335 47.1 143 46.6 16 38.1 4.77 8.93 fr 
Cryoextraction 53 7.4 25 8.1 2 4.8 3.77 12.50 = 
Expression-loop 35 5.0 14 4.6 4 9.5 11.42 3.50 S 
EEE IaaaIlliiIaaeaaaaaaaaaeaaeaaaaeaaaMlMlMlMlMlMl r5 | 
Total 711 100.0 307 100.0 42 100.0 a be ie 
Extraction, type 4 
intracapsular 671 94.3 282 92.0 41 97.6 6.11 6.87 IR 
Extracapsular 40 5.7 25 8.0 1 2.4 2.50 25.00 A 
Total 711 100.0 307 100.0 42 100.0 ca; PN 4 
JE 
Vitreous loss 17 2.4 7 2.3 1 2.4 5.88 7.0 A 
No vitreous loss 694 97.6 300 97.7 41 97.6 5.90 7.31 ie 
Total 711 100.0 307 100.0 42 100.0 igs ne 1 
. Chymotrypsin 150 21.1 54 17.6 11 26.2 7.33 4.90 i 

No chymotrypsin 561 78.9 253 82.4 31 73.8 5:52 8.16 

Total 711 100.0 307 100.0 42 100.0 
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Table 9.—Surgical Technique vs Time of 


Aphakic Flat AC Presentation 


Day of Flat AC Presentation 








ree SSS on Vs 


in ten eyes. The combined 
wound-leak plus choroidal 
detachment total was 22 
eyes or 52.4% of the total 


—_--—. 





1 to 6 7 to 13 14to20 21+ flat AC group. 
Eyes Eyes Eyes $ Pupillary Block.—Pupil- 
~o aAa ‘ es a 
Sutures No. % No. % No. % No. lary block was present in 20 
eae of 42 eyes (47.6%) with 

3 4" 66:7 -30 ~. 715 81.8 5 aphakic flat AC. A pupil 

4 gt 250 1 7.1 1 Er nt. unresponsive to mydriatics 

5 l E 18.8 st PA asi or miotics was found in three 

is : fa BSS of 40 such eyes (7.5%). 

Silk Combined Mechanism.— 
6—0 5 41.7 8 57.2 7 JOO is Eyes with both pupillary 
=e 1 23 ? ae 1__10.0 : _| block and wound-leak (com- 

oe = - bined mechanism) totalled 
5—0 Se 1 eee 17 of the 42 eyes (40.5%) 
6—0 EA Ep bas BF 1 10.0 1 with aphakic flat AC. Pu- 

7—0 TE oa vee el = oe 10.0 1 pillary block without cho- 
Iridectomy ‘dal d hments 3 
Peripheral 62+: SGD. E OTN 5 48.5! -4 ra etachments or signs 
Full a 0. 6. 428: 6 SeS l | of external filtration were 
Instrumentation | found in three of 42 eyes 
Erisophake 5 41.7 6 42.9 6 54.5 3 (7 1% of all aphakic flat 
Capsul : s 
coos E . E: A OE E AC eyes). Choroidal detach- 
Cryoextractor 1 8.3 1 7.1 ment was present in 16 of 
Expression— the 17 eyes with combined 
loop a yen 2 14.3 2 


Chymotrypsin 3 25.0 4 28.5 3 
No 

chymotrypsin 9 75.0 10 7 hee 
Total eyes 12 100.0 14 100.0 11 


operative week occurred in eyes which had 
8-0 silk sutures (50%, of all eyes with flat 
AC during the first postoperative week vs 
24.5% of all eyes with flat AC after cataract 
surgery) (Tables 7 and 8). 

No correlations were found between the 
distribution of different surgical techniques 
for cataract extraction and the duration of 
the flat AC in weeks (Table 10 as compared 
to similar factors in group B (Table 7). 

Wound Leak and Choroidal Detachments. 
—Choroidal detachments were found in 27 
of 35 eyes (information available in 35 of 42 
eyes) with flat AC (77%). Of the 27 eyes 
with choroidal detachments, one quadrant of 
the fundus was involved in six eyes, two 
quadrants of the fundus were involved in 
eight eyes, and all four quadrants (described 
as “large choroidal detachments”) were 
found in 13 eyes. The approximate time (in 
weeks) required for the choroidal detach- 
ents to clear is shown in Fig 5. External 
signs of filtration or wound leak were found 


E n mechanism flat AC. Con- 

: versely, combined mechan- 
ism flat AC was found in 
15 of the 27 eyes with cho- 
roidal detachments. 

In Table 11 and Fig 6 the type of flat AC 
in aphakic eyes is compared to the day 
when the flat AC was detected or the total 
duration of the flat AC. As expected, the 
majority of the flat AC in aphakic eyes 
during the first postoperative week occurred 
in eyes with wound-leak (75% of all first 
week flat AC). During the second postoper- 
ative week, the majority of the flat AC 
occurred in eyes with combined mechanism 
(57.2% of all second week flat AC). During 
the third postoperative week (time of suture 
removal), the wound-leak flat AC became 
the majority (63.6% of all third week flat 
AC). No significant correlates could be 
made among the various types of flat AC 
and the duration of the flat AC in weeks 
(Table 11). 

Medical Therapy.—The 42 eyes with flat 
AC were treated as follows: mydriatics only, 
33 eyes (78.6%); miotics only, two eyes 
(4.8%); mydriatics and miotics intermit- 
tently, six eyes (14.2%); and no topically 


Fee 2 
100.0 5 
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applied mydriatics nor miotics, one eye 

(2.3%). Fourteen of the 42 patients with 

flat AC received acetazolamide (33.3%), 

. and only two patients received glycerol 

orally (4.8%). Fourteen eyes were treated 

with pressure bandage in combination with 

the above medications. In one eye cautery 
was applied to the area of wound-leak. 

Effects of Medical Therapy.—In attempt- 

ing to evaluate the effects of various thera- 








TEENE EEEE aaa ra S Sa e 








peutic agents on the reformation of the 
aphakic flat AC, a major difficulty was the 


lack of immediate response to certain thera- Bs 
peutic agents. For example, throughout the bes: 
period of flat and shallow AC, most eyes a 
continued to receive mydriatics. If the AC ee 
reformation took place in one or two days Er 
after administration of drugs or after a cer- Be 
tain therapeutic modality had begun, credit 


could be given for the effect. Even in such 
eyes, questions could be raised as to whether 

















Table 10.—Surgical Technique vs Total the AC would not have reformed sponta- S 

Duration of Flat AC neously. Only when a well-documented & 

See dus ota wound-leak had been found or when suture — ae 

(Days) removal had resulted in flat AC was the asl 

— +. pathogenesis clear and the value of patching aa 

te bi Pe. therapy ascertained. Thus, we have summa- ee 

k á rized the eyes in which a definite thera- i Bi. 

Sutures peutic cause-effect relationship was present a 

Number as acknowledged by the surgeon to account es 

2 for the restoration of the AC depth (Table | 

: 12). In only 34 of the 42 eyes, adequate x 

follow-up and detailed effects of various et 

therapies for flat AC were documented. The ae 

reformation of the AC was attributed to (1) 

spontaneous reformation or mydriatics, (2) A 

6-0 pressure patch, (3) acetazolamide therapy, A 

on (4) miotic therapy (Table 12). Fourteen ag 

aaa eyes with flat AC received acetazolamide. E. 

5.0 The anterior chamber reformed in seven a. 

6-0 eyes within one to two days after acetazol- x 

7-0 amide was used. In the other seven eyes in ae 
lridectomy which acetazolamide was used, no response $ 

eee was obtained. : = 

oS: SR Visual Acuities.—The distribution of final — 

a Erisophake VAs of eyes in the uncomplicated cataract ah 

Capsule forceps surgery and aphakic flat AC groups A and ng 

poe octal a2 pr B did not differ significantly (Table 13). a 

pee non oop he Lee These findings support current clinical con- 4 

C :vmotrypsin 27.6 27.3 ye M x A 

e inoan ST aA aS cepts indicating that the medical therapy of i 

Caini aves 100.0. li 100.0 aphakic flat AC does not result in abnormal BK 

* Information on sutures available in only 28 eyes. e visual sequelae. ¥ 

E 

Table 11.—Aphakic Flat AC According to Pathogenesis R 

Flat AC, Detected Day Flat AC, Duration (Weeks) a 

lto6  7to14 15to20 21+ 1 2 3 to 4 A 

Eyes Eyes Eyes Eyes Eyes Eyes Eyes Xs 

Mechanism of — — wAn pi 

Flat AC Total No. % No. % No % No % No. % No % No % we 

Wound-leak 22 o “75.0 5. °35.7- 7.2 63.6. 2° 40:0. 16 . 55:25 750008 E 

i Pupillary-block 3 1 8.3 1 733 1 1° 20:07: eA Oe Se Bi 

Ps Combined 17. 2 167 8 57.2 4 364 2 40.0 11 37.9 4 40.0 1 a 

Total 12 100.0 14 100.0 11 100.0 5 100.0 29 100.0 10 100.0 ... 

Er 
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a Secondary Glaucoma.—None of the 42 
A 


eyes with aphakic flat AC, treated medical- 
ly, developed secondary glaucoma. More- 
over, the distribution of IOPs after surgery 
did not differ in uncomplicated eyes as 
compared to aphakic flat AC eyes treated 
medically. The difference (A) between pre- 
operative IOP and postoperative IOP in mil- 
| limeters of mercury in eyes of groups A and 
= B is shown in Table 14. The distributions in 
3 percentage of the total are remarkably simi- 
lar in both groups. Eyes with chronic simple 
glaucoma and chronic angle-closure glau- 
Es coma did not require increased medical 
E therapy despite the flat AC period and pe- 
by ripheral anterior synechia involving 90° of 
f the angles or less in some eyes. The effect of 
F flat AC in eyes with glaucoma is analyzed in 
ee detail in a following study of this series. 


$ TN 
noA 


JA — 


Ai 
$ Table 12.—Reformation of the AC Attributed to: 


5 l No. of Eyes 
E . Spontaneous or mydriatics 
. Pressure patch for wound-leak 


Removal of culprit suture 
(followed by pressure patch) 
. Acetazolamide therapy 
. Miotic therapy 
Total 


* Included in 2. 
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Comment 


Analysis of the population and surgical 
techniques of eyes with aphakic flat AC 
could provide insights into the cause of 
pathogenesis of this complication. The pop- 
ulation with aphakic flat AC did not differ 
in age, sex, or race from that of a paired 
population with uncomplicated postopera- 
tive periods, except for a higher predomi- 
nance of aphakic flat AC among eyes of 
female or Negro subjects ages 70 to 79. 

The incidence of diabetes among subjects 
of the TCP, group A, and group B was 
significantly higher (13.5% to 15%) than 
the one of Caird et al? who found an inci- 
dence of 10.7% diabetics among 1,024 senile 
cataract extractions performed from 1957 to 
1962 in Oxford, England. 

There was a great number of patients 
with both chronic simple glaucoma and nar- 
row-angle glaucoma among the flat AC eyes 
as compared to eyes with uncomplicated 
postoperative period and eyes in the TCP. 
Increased IOP can lead to flat AC in apha- 
kic eyes during the early postoperative period 
by either increased microscopic wound 
filtration or obvious dehiscence of the 
wound. It would appear advisable to mea- 
sure the IOP in all aphakic eyes during the 


PS a E- g } IFAS 
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Table 13.—Final Visual Acuity in Aphakic Eyes of Groups A and B 


20/20 to 20/30 20/40 to 20/50 20/70 to 20/200 20/300 or Less 


Total Se ee 
Eyes No. % No. % 


Group A 
Uncomplicated cataract 


surgery 307 201 


Group B 
Aphakic flat AC, 
medical therapy 





* Visual acuity available in 41 of 42 eyes. 


Table 14.—A Preoperative-Postoperative IOP (mm Hg) in Eyes of Groups A and B 














—6 or Less —5 to —3 —2 to +2 +3 to +6 +6 or Higher 
Total ——— p 
p Eyes No. % No. % No. % No. % No. % 
5 Group A 
a Uncomplicated cataract 
i surgery 253 25 10.0 44 i PA SERER S Xo 53:5 39 15.4 10 3.9 
ER Group B 
Pe Aphakic Flat AC, 
Š @ medical therapy 28* 4 14.2 7 25.0 11 39.3 5 17.9 1 3.6 


* Intraocular pressure available in 28 of 42 eyes. 
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early postoperative period. Unfortunately, 
few eyes, not enough to be included in this 
series, had measurements of IOP after sur- 
gery. Aphakic eyes with preoperative glau- 
coma may have had higher IOP in the 
immediate postoperative period and thus re- 
sulted in a higher incidence of flat AC. The 
commonly held, but apparently erroneous 
concept,? that hypotony invariably follows 
cataract surgery may have misguided some 
of the surgeons and delayed medical therapy 
for glaucoma eyes immediately after cataract 
surgery. 

The percent distribution of each subclass 
within a certain modality of technique (su- 
tures, instrumentation, etc) was remarkably 
similar in the TCP, group A, and group B, 
thus allowing estimates of the incidence of 
flat AC (group B) in the TCP and direct 
comparisons between groups B and A. The 
use of five sutures and sutures of 7-0 silk 
(McLean) or 7-0 chromic catgut (buried) 
resulted in a decreased incidence of flat AC. 
Previously, Giardinit noted no significant 
differences in aphakic flat AC incidence us- 
ing three, four, five, or six sutures of the 6-0 
silk type. Both Fine® and Taylor found 
decline in the incidence of aphakic flat AC 
when five sutures were used. The decreased 
incidence of aphakic flat AC with the finer 
suture material, 7-0 silk and 7-0 chromic 
catgut, has not been previously documented. 
However, Giardinit found a marked de- 
crease in flat AC in aphakic patients by 
using 8-0 silk (14.8%) as compared to 6-0 
silk (22.5%). In a small series, Barraquer 
Moner’ found the incidence of aphakic flat 
AC decreased from 24% to 2% by switching 
to 8-0 silk buried sutures. Our analysis does 
not reveal a decrease in aphakic flat AC 
with the use of 8-0 silk buried sutures. 

The use of chymotrypsin for enzymatic 
zonulolysis increased the incidence of flat 
AC. The incidence of flat AC in eyes with- 
out chymotrypsin was 5.52% as compared 
to an incidence of 7.33% in eyes which 
received chymotrypsin (‘Table 8). It is likely 
that increased IOP after the use of chymo- 
trypsin may account for these findings. 
Kirsch® found that 72.5% of eyes in which 
the zonules were broken by chymotrypsin 
had increased IOP in the immediate postop- 
erative period. Weekers et al? found the 
number of flat AC after cataract surgery 
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climbed from one in every 55 eyes without 
chymotrypsin to one in every 38 eyes with 
chymotrypsin. In the series of Weekers’ et 
al, late loss of the chamber in aphakic pa- 
tients occurred in 3.6% without chymotryp- 
sin and 23.6% with chymotrypsin. In our 
series no significant increases in the percent- 
age of flat AC in eyes receiving chymotryp- 
sin were found among the first three weeks 
after surgery (Table 9). However, after the 
third postoperative week, the percentage of 
flat AC in aphakic eyes having received 
chymotrypsin increased as compared to 
those occurring in eyes where chymotrypsin 
was not used. 

In our series the incidence of flat AC did 
not differ significantly in aphakic eyes with 
full iridectomy as compared to aphakic eyes 
with peripheral iridectomy. Paliaga’® re- 
viewed a series of 380 cataract extractions 
and found no significant difference in the 
incidence of flat AC among eyes with pe- 
ripheral iridotomy (23.3%) as compared to 
eyes with peripheral iridectomy (20%). Bel- 
lows et al!! reviewed a series of 500 cataract 
extractions, and the incidence of flat AC in 
eyes with peripheral iridectomy was 16.2% 
and 10.0% in eyes with full iridectomy. 

Since a majority of the aphakic flat AC 
(88.1%) were detected within three weeks 
after surgery, filtration through the surgical 
wound appeared to be a major pathogenetic 
mechanism. If the lips of a limbal cataract 
wound are in good apposition and the su- 
tures adequately placed with regard to 
depth, wound filtration should not occur. 
Galin et al? have detected postoperative 
IOPs at 8 to 24 hours after cataract surgery 
within preoperative levels, indicating that if 
the coats of the globe are well sealed, signif- 
icant wound filtration does not occur. The 
conjunctival flap probably acts as a dam to 
retain the initial external filtration and 
maintain normotonicity. If wound filtration 
continues, however, the IOP is lowered and 
hypotony results. Flat AC due to wound 
leak and hypotony has been associated with 
choroidal detachments in some cases. ‘The 
choroidal detachments apparently occur as 
the choroidal vascular pressure is higher 
than that of the choroidal interstitial fluid 
and serum moves into the extravascular 
space of the choroid. 

In a certain number of eyes, 7.1% in fhe 
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present series, the mechanism of pupillary 
block resulted in aphakic flat AC. This type 
of flat AC generally occurs after blockade by 
the anterior hyaloid of both the pupillary 
and the iridectomy openings. Of greater in- 
terest is the group of 17 eyes (40.5%) in 
which signs of wound-leak and pupillary 
block were found. This mechanism, known 
as combined mechanism or secondary pupil- 
lary block, apparently results from the ante- 
rior displacement of the hyaloid face due to 
the partial filling of the vitreous cavity by 
the choroidal detachments and the lower 
pressure gradient between the vitreous and 
the AC. The combined wound leak mecha- 
nism with choroidal detachments or pupil- 
lary block accounted for 92.9% of all apha- 
kic flat AC in our series. 

The effects of each of the various medical 
therapies to reform the ACs were analyzed 
separately (Table 12). In 44.1% of eyes, 
strong mydriatics, and in 5.9%, miotics re- 
lieved pupillary block and thus aided in the 
reformation of the AC. In 50% of eyes 
receiving acetazolamide the AC reformed in 
24 to 48 hours. These findings confirm in 
part results from a ten-year review of cases 
at the University of California, San Francis- 
co, reported by Fine,® where 79% of aphakic 
flat ACs treated with acetazolamide re- 
formed in 48 hours. 
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It is gratifying to find medical therapy 
(and/or spontaneous reformation) of apha- 
kic flat AC so highly successful in preserving 
the VA gains achieved by cataract surgery 
and in preventing secondary glaucoma. The 
findings are in agreement with current clini- 
cal opinions among ophthalmic surgeons. 
The group analyzed responded to medical 
therapy within three to four days and result- 
ed in most flat ACs lasting two weeks or 
less (40 of 42 eyes). Thus, no surgical deci- 
sions were required. A very low incidence 
(0.25%) of secondary glaucoma in a series 
of flat AC after 400 cataract extractions was 
reported by Paliaga and Cornelio.!2 


It should be emphasized that our strict 
accounting system that included days of 
shallow AC as well as periods of flat AC 
between visits resulted in more days of flat 
AC than in other series in the literature in 
which this method was not utilized. In two 
studies to be reported subsequently, the fate 
of those eyes with (1) flat AC that required 
drainage of choroidal detachments and air 
or saline injection into the AC and (2) flat 
AC due to pupillary block that required 
iridectomy is presented. 

This investigation was supported in part by Pub- 


lic Health Service grant EY 24-13 and the Berolzhei- 
mer Fund to the University of Illinois. 
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Optic Neuritis and Multiple Sclerosis 4 

k 


Alan K. Percy, M D; Fred T. Nobrega, M D; and Leonard T. Kurland, MD, Rochester, Minn 


Since optic neuritis occurs frequently in mul- 
tiple sclerosis (MS), it has been thought to herald 
the onset of MS in the young adult where no spe- 
cific cause can be identified. This study was de- 
signed to examine the incidence of optic neuritis 
in the resident population of Rochester, Minn, in 
order to clarity the relationship between optic 
neuritis and MS. Thirteen to fifteen percent of the 
patients with MS in the Rochester population pre- 
sented with optic neuritis, and 27% to 37% of the 
MS patients showed evidence of optic neuritis dur- 
ing the course of their disease. Prospective anal- 
ysis of idiopathic optic neuritis cases revealed 
that the chance of its progressing to MS was ap- 
proximately 17%. The unfavorable prognosis pre- 
viously associated with idiopathic optic neuritis may 
be the result of a bias of clinical series. 


Since it is known that optic neuritis 
occurs in the course of multiple sclerosis 
(MS), optic neuritis in a young adult is 
generally thought to herald the onset of MS 
where no specific cause can be identified. 
The frequency with which optic neuritis oc- 
curs in patients who lack other evidence of 
MS might help us to understand the rela- 
tionship between monosymptomatic forms of 
demyelinating disease and the multifocal ep- 
isodes which we identify as MS. Delineation 
of any temporal relationship of optic neuri- 
tis to MS requires consideration of three 
factors: (1) the proportion of MS cases 


Submitted for publication May 20, 1971. 

From the Mayo Clinic and Mayo Foundation, 
Rochester, Minn. 

Reprint requests to Section of Publications, Mayo 
Clinic, 200 First St SW, Rochester, Minn 55901. 


presenting with optic neuritis and other con- 
current neurologic dysfunction; (2) the pro- 
portion of cases of MS in which optic neuri- 
tis develops; and (3) the frequency with 
which optic neuritis occurs alone or may be 
a harbinger of MS. 

To answer the first question, accurate in- 
formation is obtained retrospectively to doc- 
ument the initial symptoms of MS in a 
well-defined series. The answer to the sec- 
ond question also can be obtained by retro- 
spective analysis from a series of well-docu- 
mented cases of MS in patients who had an 
extended clinical course. Both issues are 
best approached by total ascertainment of 
all cases on a circumscribed population, to 
ensure studying a total spectrum of disease. 

The third question is best answered by a 
prospective study of all cases of optic neuri- 
tis in a population, over a follow-up period 
during which the cases of MS are likely to 
develop. Since the results of published 
studies of optic neuritis have provided fre- 
quencies of MS varying from 15% to 
85%,13 we decided that a survey based on 
well-documented cases of optic neuritis in a 
defined population might be less likely to 
encounter bias due to problems of selection. 
The present study was undertaken, there- 
fore, to examine the incidence of optic neuri- 
tis in the resident population of Rochester, 
Minn, where MS incidence is known to be 
high,* and to provide information about the 
relation between optic neuritis and MS. 

Since the early part of this century, the 
medical practice in Olmsted County, Minne- 
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sota, has largely been centered at the Mayo 
Clinic in Rochester. The records of this 
clinic, together with those of other institu- 
tions in the community, lend themselves to a 
variety of studies, particularly of diseases of 
a progressive and serious nature. The medi- 
cal indexing and record retrieval system, 
which was developed at this clinic early in 
the century, and more recently implemented 
in the other institutions in and around 
Rochester, assures the identification of prac- 
tically all local persons in whom an illness 
has been diagnosed for which consultation 
by an internist, neurologist, ophthalmolo- 
gist, or other specialist is likely. 


Methods 


The review of the unified record system at 


_ the Mayo Clinic was confined to those residents 


of Rochester in whom optic neuritis, retrobul- 
bar neuritis, or scotoma was entered on the 
diagnostic cross index from 1935 to 1964. Also, 
all cases of MS in the Rochester population for 
the period 1905 to 1964 were reviewed and 
from these the patients with optic neuritis were 
identified. A resident was defined as any indi- 
vidual whose home was within the physical 
limits of Rochester for at least one year during 
the period of study. Care was taken to exclude 
any individual who moved to Rochester ostensi- 
bly to facilitate treatment after the onset of 
symptoms. All diagnoses of retrobulbar neuritis 
and optic neuritis were confirmed by a Mayo 
Clinic ophthalmologist. These diagnoses were 
based on (1) a sudden onset of loss or blurring 
of vision, (2) evidence of a scotoma from tan- 
gent screen examination, and (3) in the case of 
optic neuritis, elevation of the optic disk with 
or without hemorrhages or exudates. 

Incidence rates per 100,000 population for 
optic neuritis by date of onset were calculated 
for each of the three decades during the period 
from 1935 to 1964, using the number of cases 
per decade in the numerator and the respective 
modified (by excluding non-Rochester residents 
domiciled in Rochester State Hospital) de- 
cennial census for Rochester in the denomina- 
tor. 


Results 
Ninety-two individuals were identified 
from the Rochester population between 1935 


and 1964 for whom a diagnosis of optic 
neuritis, retrobulbar neuritis, or scotoma 
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had been entered on the diagnostic index. 
Thirty-eight cases did not satisfy the criteria 
outlined above and 54 were acceptable (‘Ta- 
ble 1). Of these, 30 were classified as idio- 
pathic and 24 were presumed to have 
known causes, of which ten were vascular 
disorders (mostly hypertention and diabetes 
mellitus), nine were toxic agents ( methanol, 
ethanol, tobacco, and organic insecticides), 
and the remainder were syphilis or other 
infections. 

Annual incidence of idiopathic optic neu- 
ritis averaged 3.5/100,000 population and 
did not vary significantly during the three 
decades of the period of study (Table 2). 
There was a preponderance of affected fe- 
male subjects as was noted by Hyllested and 
Moller in Denmark. The proportion is also 
similar to the female-to-male ratio of 1.7:1.0 
for MS in the Rochester population from 
1905 through 1964.4 

Age-specific incidence rates for idiopathic 
optic neuritis are shown in Table 3. The 
intervals from 20 to 39 years had the highest 
rates, and the median age at onset was 31 
years. About 30% of the cases presented 
after age 39 years. In the MS study in 
Rochester for the period from 1905 to 1964, 
the median age at onset was 28.7 years, the 
highest incidence rates were noted in the 
third decade of life, and 19% of the cases 
developed after age 39 years. Although the 
numbers are small, the age-specific rates of 
the MS patients and the optic neuritis pa- 
tients in Rochester appear to be similar. 

From 1935 to 1964, four of 27 (15%) 
cases of MS diagnosed in the Rochester 
population presented with optic neuritis as 
the initial clinical complaint. During the 
same period 1935 to 1964, ten of 27 (37%) 





Table 1.—Optic Neuritis, Rochester, 
1935 Through 1964 


Cases indexed as optic neuritis 







Rejected cases 
Nonresidents 
Not optic neuritis 










Acceptable cases 
Optic neuritis after onset of 







multiple sclerosis 6 
Isolated idiopathic optic neuritis 24 
With progression to MS 4 






Without progression 
Optic neuritis with presumptive 
cause 
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patients who had MS showed evidence of 

optic neuritis in the course of the disease. 

Inclusion of the local cases for the period 

I. from 1905 through 1964 yielded similar re- 
sults (138% and 27%, respectively). 

Thus, in terms of the first and second 

questions raised above, the relationship of 

MS and optic neuritis in Rochester has 





Table 2.—Optic Neuritis: 






1935-1944 17 6.9 4.0-11.0 7 
1945-1954 15 5.3 3.0=".8.7'. 9 
1955-1964 22 5.6 3.5- 8.5 14 




















Average Annual Incidence Rates, 
Rochester, 1935 Through 1964 





All Cases Idiopathic 
SS 
Years No. Incidence CI* No. Incidence CI 
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remained stable over an extended period. “a 


That is, 18% to 15% of the patients who 
had MS presented with optic neuritis, and 
27%, to 37% of the MS patients had optic 
neuritis in the course of the disease. 
Among the 24 cases of optic neuritis with- 
out previous evidence of MS, it was possible 


to follow all cases through 1968 with the 



















2.8 1.1-5.8 
3.2 1.5-6.1 
3.6 2.0-6.0 






































hs Total: 1935-1964 54 64 4.8- 8.4 30 3.5 2.4-5.0 
Female:male::1.4:1.0 Female:male::2.1:1.0 
* Confidence interval (Cl), 95%. 
Table 3.—Idiopathic Optic Neuritis: Age-Specific 
Annual Incidence Rates, Rochester, 1935 Through 1964 
Optic Neuritis Alone, 
Optic Neuritis Plus MS Cases 
Alone Following Optic Neuritis 
Age (yr) No. Rate/100,000 No. Rate/100,000 
0-19 2 0.8 2 0.8 
20-29 7 4.6 8 5.3 
30-39 5 <P 7 
40 and above 6 1.8 7 
Total 20* 2.4 24t 
* Median age, 31.5. 
> + Median age, 30.5. 
Table 4.—Subsequent Development of Multiple Sclerosis 
in Patients With Optic Neuritis 
Years No. at No. Developing 
(t,t+ 1) Risk (Nt) MS (dt) Ws qtt P (t)t 
0-1 24 1 0.042 1.000 
1-2 s 23 2 0.087 0.958 
2-3 21 1 0.875 
3-4 20 1 0.050 0.875 
4-5 19 Wee Sete 0.831 
5-9 19 5 0.831 
10-14 14 2 
15-19 12 3 
20-24 9 3 
25-29 6 3 
30-34 3 2 
fe * Withdrawals, alive and dead. 
. t qt is dt/Nt. ô 


{ Probability of survival to t without developing MS. 
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exception of three. These three patients died 
during the period of study, 16, 24, and 32 
years after the onset of optic neuritis, with- 
out other signs of MS. Twenty of the 24 
patients who had optic neuritis remained 
neurologically asymptomatic and did not de- 
velop evidence of MS. The average period of 
follow-up was 18 years (range 2 to 33 
years). The four patients with optic neuritis 
who developed additional symptoms consis- 
tent with a diagnosis of MS did so within 
four years of the occurrence of optic neuri- 
tis. Using the standard life-table method, we 
calculated the probability for individuals di- 
agnosed as having optic neuritis progressing 
to MS as about 17% (Table 4). 


Comment 


The purpose of this study was to examine 
the incidence of optic neuritis in a defined 
population in order to clarify the relation- 
ship between optic neuritis and MS. This is 
also the first opportunity to study the inci- 
dence of optic neuritis over an extended 
period and to examine possible trends. Dur- 
ing the three decades under consideration, 
annual incidence rates per 100,000—about 
3.5 for idiopathic cases and 6.4 for all cases— 
did not vary significantly during the three 
decades covered in the study. A survey of 
the Rochester population from 1945 through 
1954 provided the only other incidence data 
for optic neuritis.” This rate, which encom- 
passed both idiopathic and secondary optic 
neuritis, was 5.0/100,000 population. The 
only other data on annual incidence rates of 
MS and retrobulbar neuritis in the same pop- 
ulation are from Carlisle, England,® where it 
was 3.0 for MS and 1.4 for retrobulbar neu- 
ritis (optic neuritis as such is not specified in 
that report). 

In our study, optic neuritis was the initial 
sign in 18% to 15% of patients who had 
MS, and it occurred during the disease in 
27% to 37%. Similar data have been pre- 
sented by Wa'sh and Hoyt? and by Leibowitz 
et al! from a recent study in Israel. Mc- 
Alpine? reported optic neuritis as a present- 
ing feature in 36% of his MS cases. How- 
ever, optic neuritis was the sole presenting 
sign in 20% of those cases—similar to the 
results noted above. 

€n the present study, the proportion of 


optic neuritis cases progressing to MS was 
calculated by the standard life-table method. 
This analysis yielded a value of 17%. This 
agrees with similar information from Army 
servicemen! in whom it was found to be 
13.1% among 183 patients followed for 12 
to 18 years. The authors projected from 
these data a lifetime expectation of MS of 
15 + 5% in young men with idiopathic optic 
neuritis.! 

Taub and Rucker!! reviewed the case re- 
ports of 118 patients (largely referrals from 
elsewhere) seen at the Mayo Clinic for re- 
trobular neuritis from 1937 to 1942, and 
among the young adults in their series (ages 
20 to 44), almost one half (26 of 57) de- 
veloped MS within 14 years. This study 
may include possible as well as definite 
cases of MS and may reflect the selection 
bias which is often attached to hospital se- 
ries. Lynn? reported that 50% of her patients 
with optic neuritis presented other evidence 
of MS, and McAlpine? in reviewing these 
patients found signs of MS in 85%. Bradley 
and Whitty!* have studied 85 cases of optic 
neuritis and followed 66 of these patients for 
an average of 10.2 years. Evidence of “defi- 
nite” MS was found in 13 (20%) 
“probable” MS was diagnosed in an addi- 
tional 21 (31%). The cases of definite MS 
were apparent within four years in all but 
one individual. Bradley and Whitty}? sug- 
gest that the variability of published val- 
ues may be explained by differences in crite- 
ria for accepting the diagnosis of MS. The 
selection bias of hospital-based series may 
also have a significant effect since in such 
series severe and persistent cases may be 
overly represented. Types of selection bias 
which could conceivably influence hospitali- 
zation for optic neuritis alone are not well 
understood. 


Conclusions 


This study examined the incidence of op- 
tic neuritis in the resident population of 
Rochester in order to clarify the relationship 
between optic neuritis and MS. Average 
annual incidence rates have been obtained 
for optic neuritis in the population of Ro- 
chester for the period 1935 to 1964. Thirteen 
to fifteen percent of the patients with MS in 
the Rochester population presented with op- 
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tic neuritis, and 27% to 37% of the MS 
patients showed evidence of optic neuritis 
during the course of their disease. Using the 
standard life-table method, a prospective 
analysis of idiopathic optic neuritis cases 
revealed that through an average follow-up 
period of 18 years in the Rochester popula- 
tion, the chance of optic neuritis progressing 
to MS was approximately 17%. In this 
study, cases of optic neuritis presenting 
other evidence of MS had done so within 
four years. We, therefore, conclude that the 
frequency with which optic neuritis is a 
harbinger of MS is low and similar to that 
reported in the prospective study of US 
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Army personnel. The analysis of cases of 
optic neuritis reported by a survey of all 
cases diagnosed in a circumscribed popula- 
tion can provide a more accurate under- 
standing of the role of optic neuritis in the 
development of future neurologic difficulties 
than a hospital-based study. 


This investigation was supported in part by Pub- 
lic Health Service research grant GM-14231 from the 
National Institutes of Health. Dr. Percy is the re- 
cipient of teacher-investigator award NS-11,016 from 
the National Iinstitute of Neurological Diseases and 
Stroke. 


Key Words.—Miultiple sclerosis; optic neu- 
ritis; epidemiology. 


References 


1. Kurland LT, Auth TL, Beebe GW, et al: 
Studies on the natural history of multiple sclerosis: 
II. Optic neuritis as a prelude to multiple sclerosis. 
Acta Neurol Sand 42(suppl 19):157-176, 1966. 

2. Lynn BH: Retrobulbar neuritis: A survey of 
the present condition of cases occurring over the 
last 56 years. Trans Ophthal Soc UK 79:701-716, 
1959. 

3. McAlpine D: The benign form of multiple 
sclerosis: Results of a long-term study. Brit Med J 
2:1029-1032, 1964. 

4. Percy AK, Kurland LT, Nobrega FT, et al: 
Multiple sclerosis in Rochester, Minnesota: A 60- 
year appraisal. Trans Amer Neurol Assoc 93:264- 
265, 1968. 

5. Kurland LT, Elveback LR, Nobrega FT: Popu- 
lation studies in Rochester and Olmsted County, 
Minnesota, 1900-1968, in Kessler II, Levin ML 
(eds): The Community as an Epidemiologic Labo- 
ratory: A Casebook of Community Studies. Balti- 
more, Johns Hopkins Press, 1970, pp 47-70. 

6. Hyllested K, Moller PM: Follow-up on pa- 


tients with a history of optic neuritis. Acta Ophthal 
39:655-662, 1961. 

7. Kurland LT: Descriptive epidemiology of se- 
lected neurologic and myopathic disorders with par- 
ticular reference to a survey in Rochester, Minneso- 
ta. J Chronic Dis 8:378-418, 1958. 

8. Brewis M, Poskanzer DC, Rolland C, et al: 
Neurological disease in an English city. Acta Neu- 
rol Scand 42(suppl 24):1-89, 1966. 

9. Walsh FB, Hoyt WF: Clinical Neuro-Ophthal- 
mology, ed 3. Baltimore, Williams & Wilkins Co, 
1969, vol 1, p 987. 

10. Leibowitz U, Alter M, Halpern L: Clinical 
studies of multiple sclerosis in Israel: IV. Optic 
neuropathy and multiple sclerosis. Arch Neurol 
14:459-466, 1966. 

11. Taub RG, Rucker CW: The relationship of 
retrobulbar neuritis to multiple sclerosis. Amer J 
Ophthal 37:494-497, 1954. 

12. Bradley WG, Whitty CWM: Acute optic neu- 
ritis: Prognosis for development of multiple sclero- 
sis. J Neurol Neurosurg Psychiat 31:10-18, 1968. 


Arch Ophthal—Vol 87, Feb 1972 





4 Wa hi à $ 34 4 E 
a fray K) 2 Gis ‘4 
Pe I Re 





i ey ~“ a Bune iat 


9 ae 


rA Ya A 
zih Led i; f> 

* ms 

Wie? V2 


Sicilia 


SAMEIET LR Dal 








KA cai f i 
1A 


P, A ri 
A 


Re 


in. = `p 
eee 


sg Sa ess 


a i 
— -A4 


i 





. 
ng 
tip 


4 


zà 
Siaa 


Fe 


EA 


per, 


N a ` 


Pid 
poate Th 


abt 


3 
<a 
As 
a 

e] 


g 
AE 


~ 5 eF, 
NER 





rr eli ae Sal nk Se oe Epes POR Re EAE tee IK LT a oe aE Ti aan ia = aat ti A A 
i 140 | . ai Sf 

g ; 

Pe 

if 


Duane’s Syndrome 


An Electromyographic Study 
Alan B. Scott, MD, and Guy Y. Wong, MD, San Francisco 
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Medial rectus innervation was always normal, 
and lateral rectus innervation was always abnor- 
mal. Lateral rectus overactivity accompanied de- 
ficient adduction. Lateral rectus underactivity 
accompanied abduction deficiency and was re- 
flected in slowed saccadic abduction movements. 
Secondary contractures of the medial rectus and 
lateral rectus were often present. Lateral rectus 
overactivity with upgaze, downgaze, or both, caused 


Tue VARIOUS clinical features of the 
retraction syndrome were well outlined by 
Duane! in his 1905 review paper and have 
been confirmed by subsequent reports.?:3 
The cause of the specific abnormal eye 
movements has been less certain. Duane 
summarized speculation upon abnormal 
muscles, restraining bands, abnormal inser- 
tions, and paralysis of various muscles. He 
denied the possibility of a neural or nuclear 
lesion, but he did accept the possibility of 
“spasmodic action” of muscles and of “syn- 
ergic action,” eg, between the third and 
seventh nerves to cause ptosis. These later 
notions imply innervation abnormality, and 
this has been confirmed by electromy- 
ographic (EMG) investigations in recent 
years.4-15 This report will show the correla- 
tion of certain abnormal eye and lid move- 
ments to abnormal innervation patterns re- 
corded electromyographically. 


Methods 


Ten selected patients were tested. The EMG 
technique was the same as described in a prior 


Submitted for publication June 7, 1971. 
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Reprint requests to Smith-Kettlewell Institute of 
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A, V, or X patterns. Retraction on adduction was 
accompanied by abnormal activity of the superior 
rectus, inferior rectus, or lateral rectus. Elevation 
in adduction was usually caused by abnormal su- 
perior rectus activity and not abnormal inferior 
oblique activity. Narrowing of the palpebral fissure 
only occurred with retraction of the eye. Levator 
and orbicularis innervations did not change with 
adduction. 


report.16 Eye movements were assessed by clin- 
ical observation, and by cinephotography. Align- 
ment measurements were made by cover test. 
A limbal reflectance device (Eye Trac) and 
electrooculography (EOG) were used to record 
saccadic movement details. 


Report of Cases 


CASE 1.—A 20-year-old patient had 20/20 
vision OU. Fifteen prism diopters of left esotro- 
pia in the primary position required a small, 
left, head turn for fusion. Abduction of the left 
eye was absent in the horizontal plane, but, in 
upward and in downward gaze, 10° to 15° of 
abduction was present. On adduction there was 
slight limitation of rotation, retraction, and 
narrowing of the palpebral fissure. The right 
eye was normal. 

EMG Findings.—Left medial rectus activity 
was normal in horizontal and vertical gaze. Left 
lateral rectus activity increased with both up- 
gaze and downgaze (Fig 1). Some left lateral 
rectus units increased activity both with adduc- 
tion and convergence (Fig 2). 

CASE 2.—Abnormal motility was noticed from 
birth. The eyes were straight in the primary 
position. Marked enophthalmos of the right eye 
occurred with adduction. The right eye did not 
abduct beyond the midline. 

EMG Findings.—The right medial rectus ac- 
tivity was normal in horizontal and vertical 
gaze. Right lateral rectus activity increased 
both with abduction and adduction (Fig 3). 
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Case 3.—The eyes of a 6-year-old patient 
were straight in the primary position. Abduc- 
tion of the left eye was absent in the horizontal 
plane, but did occur with downward gaze. Ad- 
duction attempts resulted in marked elevation, 
enophthalmos, and narrowing of the left lid 
fissure. Passive adduction was not restrained. 
The right eye was normal. 

EMG Findings.—Left lateral rectus activity 
did not change with horizontal gaze, but did 
increase with downward gaze. Left inferior 
oblique activity was normal with vertical gaze 
but increased slightly with adduction. Left 
superior rectus activity increased markedly 
with adduction. 


CASE 4.—The involved right eye of a 41- 
year-old patient would abduct only three to 
four degrees in the horizontal plane, but abduc- 
tion improved in upward gaze. There were 
eight to ten degrees of adduction, accompanied 
by marked upward rotation, enophthalmos, and 
narrowing of the fissure. The left eye was 
normal. 


EMG Findings.—Right medial rectus activity 
was normal with horizontal and vertical gaze. 
Right lateral rectus activity did not change 
with horizontal gaze but did increase activity 
with upward gaze. Right superior rectus and 
right inferior oblique activities were normal 
with vertical gaze, but both increased with 
adduction. 


CASE 5.—Fusion was present without a head 
turn in a 15-year-old patient. There was no 
abduction of the left eye in the horizontal 
plane, but there was slight abduction in down- 
gaze. On attempted adduction there was up- 
ward rotation of the eye, enopthalmos, and 
narrowing of the fissure. Passive inward rota- 
tion during attempted adduction of the eye 
showed the left lateral rectus was unusually 
stiff. The right eye was normal. 


EMG Findings.—Left medial rectus activity 
was normal in horizontal and vertical gaze. Left 
lateral rectus activity did not increase with 
abduction attempts, but did increase with ad- 
duction and with downgaze. Left superior rectus 
and left inferior oblique activity was normal 
with vertical gaze. On adduction there was 
little variation in left inferior oblique activity, 
but left superior rectus activity increased great- 
ly to produce the elevation in adduction (Fig 
4). 

Case 6.—A head turn gave fusion in ten 
degrees of right gaze in an 11-year-old patient. 
The left eye did not abduct beyond the midline 
in the horizontal plane. There was better ab- 
duction both in upward gaze and in downward 
gaze. On adduction there was an enophthalmos 
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and narrowing of the palpebral fissure. The 
velocity of abduction saccadic movements was 
abnormally slow, and little abduction force was 
transmitted to the forceps restraining the globe 
during attempted saccadic movements (Fig 5). 
Left medial rectus recession of 6.5 mm almost 
abolished the retraction and the narrowing of 
the fissure and allowed fusion with no head 
turn. Abduction was not increased, however. 

EMG Findings.—The left lateral rectus ac- 
tivity increased with up gaze and down gaze, 
but did not increase on abduction. 

CASE 7.—This 30-year-old patient compensat- 
ed for 15 prism diopters of right exotropia by a 
left head turn. V pattern was present with 30 
prism diopters of exotropia in upward gaze. 
Adduction was limited to 15°. Abduction was 
not restrained. With adduction there was 
marked elevation of the right eye with enoph- 
thalmos and narrowing of the palpebral 
fissure. Saccadic eye movements were of nearly 
normal velocity for adduction and abduction. 
At surgery only 15° to 20° of adduction were 
possible on traction test. The right lateral rectus 
was normal in appearance. It was recessed. The 
eyes were straight postoperatively and retrac- 
tion on adduction was less. 

EMG Findings.—Right medial rectus activity 
was normal with horizontal and vertical gaze. 
The right lateral rectus activity increased with 
abduction, elevation, adduction, and conver- 
gence. The right superior rectus and right in- 
ferior oblique acted normally with vertical gaze, 
but both muscles increased activity with adduc- 
tion and with convergence. The levator and 
orbicularis muscles did not change activity with 
horizontal gaze. 

CASE 8.—Left hypertropia of ten prism diop- 
ters and a left exotropia of five prism diopters 
were present in the primary position in a 
46-year-old patient. Abduction of the left eye 
was limited to about 20°. With adduction there 
was marked elevation of the left eye, narrowing 
of the fissure, and enophthalmos. At surgery 
the left lateral rectus was found to be stiffer 
than normal, and it was recessed. The retrac- 
tion and exotropia were improved postopera- 
tively. 

EMG Findings.—All four rectus muscles to- 
gether, but not the left inferior oblique, in- 
creased activity with adduction (Fig 6). 

CASE 9.—A head turn to the left gave fusion 
in right gaze in a 15-year-old patient. Abduc- 
tion was absent in horizontal gaze but was 
approximately 30 prism diopters in upward 
gaze. Mild enophthalmos occurred on adduc- 
tion of the involved left eye. Saccadic velocity 
for abduction was diminished. st 

EMG Findings.—The left medial rectus ac- 
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Fig 1.—Electromyogram of case 1. LMR indicates left medial rectus; LLR, left lateral rectus; 


Tig 1°, primary position. 


tivity was normal with horizontal and vertical 
gaze. The left lateral rectus activity increased 
slightly with abduction and decreased slightly 
with adduction. It increased with upward gaze 
and decreased with downward gaze, generating 
a “V pattern.” 

CASE 10.—In a 41-year-old patient five prism 
diopters of esophoria were present in the pri- 
mary position. Abduction of the left eye was 
absent. Retraction and elevation occurred with 
adduction of the left eye. The right eye was 
normal. 


EMG Findings.—The left superior rectus, 
left inferior rectus, left inferior oblique all 
increased activity with adduction. The levator 
and orbicularis muscles did not change activity 
with horizontal gaze. 

CASE 11.—Co-contraction of both horizontal 
rectus muscles in adduction and in downgaze 
followed head injury. 

This man was normal until a head injury 
with unconsciousness and subsequent left fifth 
nerve, left sixth nerve, and right seventh nerve 
palsies. There was no third or fourth nerve 


Fig 2.—Electromyogram of case 1, upper trace during following movement of adduction; lower 
trace during convergence. LLR indicates left lateral rectus; LMR, left medial rectus. 
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Left Gaze 


Fig 3.—Electromyogram of case 2. RMR indicates right medial rectus; RLR, right lateral rectus. 


palsy at any time. Pupil reactions were normal. 
EMG Findings.—Activity of the left lateral 
rectus and the left medial rectus increased with 
adduction and with downgaze. Polyphasic units 
were present in the left lateral rectus (Fig 7). 


Results 


The Table summarizes the change in ac- 
tivity of various muscles with gaze. 

Medial Rectus Innervation.—The pattern 
of medial rectus activity on EMG was al- 
ways normal with horizontal and vertical 
gaze. 

Lateral Rectus Innervation.—The pattern 


LMR 


LLR 


LSR 


LIO 


Primary 














of lateral rectus innervation was always ab- 
normal, and it varied widely. For horizontal 
gaze the lateral rectus increased from the 
primary position level of activity only with 
adduction in cases 1, 5, and 8. It increased 
with both adduction and abduction in cases 
2 and 7, and increased only with abduction 
in case 9. It also altered its activity with 
vertical gaze, increasing with upward gaze 
in cases 4, 7, and 9, with accompanying V 
patterns. It increased activity with down- 
ward gaze in cases 3 and 5, with accompany- 
ing A patterns, and increased with both 
upward and downward gaze in case 1 and 6, 
generating X patterns of 
motility. 

Single Motor Unit Re- 
cordings.—Sometimes spe- 
cific single units could be 
identified and followed dur- 
ing gaze. The following pat- 
terns were seen: Specific 
lateral rectus units were 
found to increase both with 
abduction and with adduc- 
tion (Fig 3). A lateral rectus 
unit in case 6 increased its 
frequency as the eye abduct- 
ed with upward gaze from 
the primary position, and 
the same unit increased its 


Fig 4.—Electromyogram of case 
5. LMR indicates left medial rec- 
tus; LLR, left lateral rectus; LSR, 
left superior rectus; LIO, left, in- 


Adduction ferior oblique. 
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Eye 


Fig 5.—Saccadic eye movements. At A a saccade is 
made from 15° right gaze back to primary position. 
Normal right eye moves quickly; abnormal left eye 
slowly floats temporally. At B a saccade is made back 
to 15° right. Both eyes move quickly (case 6). 


activity as the eye abducted with downward 
gaze from the primary position. Specific lat- 
eral rectus units were found to continue activ- 
ity and not change with variation of horizon- 
tal gaze innervation. Specific lateral rectus 
units were found to increase activity with ad- 
duction produced by version to the opposite 
side, and also adduction produced by accom- 
modative convergence (Fig 2). 

Vertical Muscle Innervation.—Vertical 
muscle activity was normal with vertical 
gaze. 
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Fig 6.—Electromyogram of case 8. LIO, indicates 
left inferior oblique; LLR, left lateral rectus; LMR, left 
medial rectus; LSR, left superior rectus; LIR, left in- 
ferior rectus. 





Fig 7.—Electromyogram of case 11. An abnormal polyphasic unit from the left lateral rectus 
(LLR) is shown in upper trace. RLR indicates right lateral rectus; LMR, left medial rectus. 
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Elevation in Adduction.—In cases 4, 7, 
and 10 both the inferior oblique and the 
superior rectus increased activity producing 
elevation in adduction. In cases 3, 5, and 8 
the superior rectus was the major or the 
only vertical muscle changing activity to 
produce elevation in adduction. When the 
vertical rectus muscles increased activity as 
the eye moved medially, they did so with 
both adduction and convergence similar to 
the activity of the lateral rectus during ad- 
duction and convergence, as in case 7. 

Lid Muscles and Palpebral Fissure.— 
In cases 7 and 10 both the levator and 
orbicularis activity remained unchanged as 
the fissure narrowed with adduction. In all 
instances narrowing of the palpebral fissure 
with horizontal gaze occurred only when 
there was a retraction of the globe also. 
When medial rectus recession reduced the 
retraction, it also reduced the narrowing of 
the fissure on adduction (case 6). 

Retraction of the Globe.—When the eye 
retracted with adduction, two or more rectus 
muscles co-contracted in every instance that 
we recorded adequately. The medial rectus, 
superior rectus, and inferior rectus increased 
with adduction in each case in which they 
were studied. The lateral rectus usually, but 
not always, increased activity with adduc- 
tion. 


Comment 


Retraction of the Globe.—It requires 
about 15 gm/mm to translate the eye poste- 
riorly into the orbit.17 The normal medial 
rectus will easily generate 40 to 50 gm of 
isometric force with 30° of adduction if the 
lateral rectus restricts rotation.18 It will be 
all the same as far as retraction is concerned 
whether the lateral rectus is structurally stiff 
from fibrosis (case 8), stiff from actual in- 
crease in innervation and tension (case 1), 
or simply fails to relax and allow rotation 
(case 4). In addition to the above mecha- 
nisms, the superior and inferior rectus activ- 
ity probably contributed strongly to the re- 
traction. In cases 3 and 4 in which the 
lateral rectus did not increase its activity on 
adduction, and in case 9 in which the lateral 
rectus actually relaxed but retraction still 
occurred, it was probably the vertical rectus 
muscles which acted together to produce the 
retraction. Even where the lateral rectus 


muscle was stiff, the basic innervation defect 
of faulty lateral rectus relaxation on adduc- 
tion was present (cases 5, 7, and 8). It 
seems probable that the passive stiffness of 
the muscles is secondary to the innervation 
defect and lack of movement. 

Dynamic Eye Movements.—In the 57 
cases detailed in the literature,*15 normal 
medial rectus function and abnormal lateral 
rectus function was the rule. Since the medi- 
al rectus muscle relaxes normally for abduc- 
tion, but the lateral rectus muscle is variable 
in its activity with abduction, we have 
turned to the pattern of saccadic eye move- 
ments to determine the lateral rectus inner- 
vation pattern. Saccadic movements to ad- 
duction, where the medial rectus increases 
its activity normally, are rapid. With sac- 
cadic movements to abduction, lateral rectus 
activity may or may not increase to abduct 
the eye actively. If activity is good, then 
abduction saccades will be of normal veloc- 
ity (case 7). If lateral rectus activity does 
not increase normally for abduction, the 
affected eye will be seen to “float” slowly 
temporally (Fig 4). This is similar to the 
pattern of saccadic movements seen with 
paralysis of the lateral rectus.1%2° This im- 
portant sign indicates that the lateral rectus 
will not be active in pulling the eye into 
abduction after medial rectus recession. The 
amount of medial rectus recession may then 
usefully be increased beyond the usual 5 mm 
limit (case 6). 

Location of the Innervation Defect.—We 
saw separate populations of motor units in 
the lateral rectus in some cases, the first 
acting with abduction (the presumably nor- 
mal lateral rectus innervation), the second 
acting with adduction (compatible with the 
assumption that these are abnormal innerva- 
tions originally destined for the medial rec- 
tus), but we cannot explain all our findings 
with the concept of peripheral intermingling 
of sixth and third nerve fibers.2! This hy- 
pothesis would require innervation to cer- 
tain individual lateral rectus motor units 
from the lateral rectus, superior rectus, and 
inferior rectus (case 6) to certain other 
units from the medial rectus, superior rec- 
tus, and lateral rectus (case 7) and would 
require the medial rectus to spare fibers 
enough to supply the lateral rectus, superior 
rectus, and inferior rectus and still show a 
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Comparison of Gaze Direction Activity of Each Test Muscle 
to That Muscle’s Activity in the Primary Position* 





Muscle Convergence Adduction Abduction Supraduction Infraduction 
Medial rectus S che ear E os, ene a 0000000 0000000 
Lateral rectus EF +++++ 0O00 — +++ 00000 — +++++4 —— ++++4 —— 
Superior rectus -+ ++++++ HEHHE — 
Inferior rectus ++ —— ++ 
Inferior oblique + +++-+ 00 tote + 8 ————— 
Levator oo (010) 

Orbicularis o0 (010) 


* Zero indicates activity was the same as in the primary position; +, activity more than in the primary position; 


—, activity less than in the primary position. 


good activity itself, as in case 8 (Fig 6). A 
brain stem abnormality can explain this, 
however. 

Each motor cell makes synaptic connec- 
tion with many other neurons, some of 
which lower the threshold for activity and 
some of which increase that threshold.??.?3 A 
lateral rectus motor cell would act as in 
Duane’s syndrome by alteration or reversal 
of these neurons controlling excitation and 
inhibition during horizontal gaze. Also, the 
lateral rectus is normally found to change 
activity during vertical saccadic movements. 
Vertical controls must be intimately con- 
nected to its motor cells, and the addition or 
substitution of vertical control signals for 
the usual horizontal ones would explain vari- 
ations of activity with vertical gaze. Similar 
horizontal connections to the vertical muscle 
motor cells would create abnormal activity 
with horizontal gaze to give retraction and 
elevation in adduction, and yet would be 
compatible with normal control of activity 
for vertical gaze. Abnormalities of excitation 
and inhibition from brain stem lesions are 
well known. Examples are (1) lid elevation 
on abduction after head trauma**; (2) tran- 
sient jaw-winking in recovering syphilis*°; 
(3) monocular elevator palsy disconnecting 
the superior rectus and inferior oblique from 
gaze control?*; (4) internuclear ophthalmo- 
plegia disconnecting the medial rectus from 
horizontal gaze control?’; (5) retraction due 
to agonist-antagonist coinnervation in upper 
stem lesions?*; and (6) case 11 is an exam- 
ple of an acquired lesion showing recruit- 
ment of the lateral rectus units in adduction, 
where oculomotor nerve function was never 
impaired. 

à Surgical Implications 
Some clear implications for rational surgi- 


cal treatment come from this EMG study. 
Esotropia.—For esotropia in the primary 
position, recession of the normally active 
but abnormally stiff medial rectus is the 
rational procedure and should be helpful, as 
in case 6. The amount of such surgery may 
be usefully guided by assessing the active 
abduction force and assessing the abduction 
saccadic velocity. Except when large esotro- 
pia and normal adduction amplitude show it 
is stretched, shortening of the abnormal lat- 
eral rectus may worsen the retraction in 
adduction and further restrict adduction as 
Huber et al!° pointed out. Hummelsheim 
transplant operations put the vertical rectus 
muscles temporally where the abnormal in- 
crease of activity with adduction should 
work against the medial rectus and worsen 
retraction and further restrict adduction. 


Exotropia.—The lateral rectus muscle was 
always active in the primary position. Its 
recession should reduce exotropia as in cases 
7 and 8. 


A and V Patterns.—Oblique and vertical 
rectus muscle surgery is inappropriate, for A 
and V patterns are due to lateral rectus 
innervation abnormality (cases 1, 3 to 7, 
and 9). Weakening of the abnormal lateral 
rectus might improve the exotropia in up- 
ward or in downward gaze. However, most 
of these cases are already esotropic in the 
primary position and such surgery would 
worsen the deviation there. 

Retraction and Ptosis on Adduction.—In 
esotropia, medial rectus recession should be 
helpful for retraction on adduction, as in 
case 6. In exotropia, recession of the lateral 
rectus (which increases activity with adduc- 
tion) should improve the retraction, as in 
cases 7 and 8. Since the superior rectus and 
inferior rectus also co-contract with adduc- 
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tion, weakening of these muscles will im- 
prove retraction, although this is not recom- 
mended (see below). 

Elevation in Adduction.—The superior 
rectus and not just the inferior oblique was 
often responsible for elevation in adduction. 
Free tenotomy of the superior rectus (and of 
the inferior rectus, too, to counter-balance 
vertical forces for the primary position) did 
reduce both elevation on adduction and re- 
traction in one case (R. Singer, written com- 
munication, July 10, 1969). This is very 
instructive, but the chance of inducing verti- 
cal imbalance in the primary position seems 
great, and the procedure cannot be recom- 
mended. Without EMG testing one cannot 
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predict if inferior oblique weakening will be 
very effective but should have no ill effects. 
In one clinical case (no EMG done), inferi- 
or oblique myectomy had little effect on 
elevation; in another, it did have good effect. 

Medial rectus recession in esotropia, later- 
al rectus recession in exotropia, and inferior 
oblique myectomy for elevation in adduction 
comprise the repertoire of surgical treat- 
ments suggested by these studies. 


This investigation was supported in part by Pub- 
lic Health Service research program project grant 
EY 00299 and Office of Naval Research Contract 
Nonr 14-70-C0141. 

Arthur Jampolsky, MD referred several cases and 
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recording and photography. 
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Orbicularis Oculi Reflex 


Studies in Internuclear Ophthalmoplegia and 


Pseudointernuclear Ophthalmoplegia 


Lynn W. Lyon, MD, and Maurice W. Van Allen, MD, Iowa City 


Alteration of the early reflex component of the 
orbicularis oculi reflex was demonstrated in 11 
of 12 patients with internuclear ophthalmoplegia. 
One patient with partial internuclear ophthalmo- 
plegia and eight patients with myasthenic ophthal- 
moplegia, including two instances of pseudointer- 
nuclear ophthalmoplegia, had normai results of 
orbicularis oculi reflex studies. It is suggested 
that study of the orbicularis oculi reflex is use- 
ful in quantitatively evaluating patients with in- 
ternuclear ophthalmoplegia and in differentiating 
internuclear ophthalmoplegia from pseudointernu- 
clear ophthalmoplegia. 


Tue RESPONSE of the orbicularis oculi 
muscle to glabellar tap (orbicularis oculi 
reflex) consists of two separate components: 
an early ipsilateral reflex and a late bilateral 
reflex. Electrical stimulation of the supraor- 
bital nerve evokes similar early ipsilateral 
and late bilateral reflex responses in the 
orbicularis oculi muscle.23 The trigeminal 
and facial nerves are the afferent and effer- 
ent limbs, respectively, of both the early and 
late reflex arcs.!-3 The details of the reflex 
connections in the brain stem remain un- 
known. The early ipsilateral component was 
initially considered to be a monosynaptic 
proprioceptive reflex,! but recent experimen- 
tal studiest5 suggest it to be a simple oligo- 
synaptic cutaneous reflex relayed through 
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Allen). 


the main sensory trigeminal nucleus in the 
pons. The bilateral late component is proba- 
bly transmitted through a multisynaptic re- 
flex arc including the spinal tract and 
nucleus of the trigeminal nerve.!* Afferent 
impulses in the trigeminal nerve enter the 
pons and descend in the trigeminal spinal 
tract to the ipsilateral trigeminal spinal 
nucleus in the medulla with multisynaptic 
secondary trigeminal pathways then ascend- 
ing to make connections ultimately with both 
the ipsilateral and contralateral facial nuclei 
in the pons. 

Standardization of electrophysiologic tech- 
niques of orbicularis oculi reflex testing by 
Kimura et al® and others? has led to their 
clinical application. Kimura’ first demon- 
strated alteration of the orbicularis oculi 
reflex in internuclear ophthalmoplegia. Con- 
firmatory studies have since been reported.® 

Investigation of the value of the orbicular- 
is oculi reflex as a diagnostic technique in 
the evaluation of internuclear ophthalmople- 
gia and myasthenic ophthalmoplegia includ- 
jng pseudointernuclear ophthalmoplegia?® is 
the subject of this report. 


Methods Ree 


Methods for studying the orbicularis oculi 
reflex and normal latency values have previous- 
ly been reported by Kimura et al® (Table 1). 
Electrode placements are depicted in Fig 1, 
Bipolar surface recording electrodes are em- 
ployed—the active electrode (G,) is placed 
over the orbicularis oculi muscle, and the refer- 
ence electrode (G,) is placed over the nose. 
Percutaneous stimulation with a bipolar elec- 
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trode is performed delivering a supramaximal 
shock of 50 to 150 v and 0.1 to 1.0 msec 
duration. If no response is evoked with single 
stimulation, paired stimuli (150 v and 1.0 msec 
duration) with a 5 msec interval are utilized. 
The facial nerve is first stimulated just anterior 
to the mastoid process eliciting the direct re- 
sponse of this nerve and the facial musculature 
(Fig 2). The supraorbital nerve is then stimu- 
lated at the supraorbital foramen eliciting the 
ipsilateral early and the bilateral] late reflex 
responses (Fig 2). Evoked muscle action poten- 
tials are displayed on a dual trace oscilloscope 
after conventional amplification using a two 
channel amplifier. Oscilloscope sweeps are pho- 
tographed. 


Materials and Results 
Orbicularis oculi reflex studies were per- 
formed on 12 patients with internuclear 


ophthalmoplegia (11 multiple sclerosis and one 
vascular) and eight patients with myasthenic 
ophthalmoplegia including two cases of pseu- 
dointernuclear ophthalmoplegia (Fig 3 to 6 and 
Table 2). 

Cases 1 to 7 were instances of bilateral inter- 
nuclear ophthalmoplegia of varying degree in 
seven patients with multiple sclerosis. Neuro- 
ophthalmologic examination demonstrated pare- 
sis of adduction and dissociated nystagmus in 
the abducting eye on horizontal gaze to either 
side in all cases. Convergence was preserved in 
five cases. All cases showed evidence of other 
deficits (ie, Horner’s syndrome, vertical nystag- 
mus, paresis of vertical or horizontal conjugate 
gaze, facial hypesthesia, or facial weakness). 
Initial orbicularis oculi reflex studies showed 
consistent results with regard to the early re- 
flexes in all cases (Table 2). The direct re- 
sponses to facial nerve stimulation were normal 
while the early reflex responses to supraorbital 
nerve stimulation were delayed or absent bilat- 
erally. The late reflex responses were normal in 
two cases and delayed unilaterally or bilaterally 
in five cases. Serial studies demonstrated recov- 
ery of the early and late reflexes concomitant 
with clinical evidence of improvement in two 
cases (cases 6 and 7). 

Cases 8 and 9 were instances of unilateral 
internuclear ophthalmoplegia in patients with 
multiple sclerosis (case 8) and pontine hemor- 
rhage (case 9). Neuro-ophthalmologic examina- 
tion in case 8 demonstrated paresis of adduc- 
tion and dissociated nystagmus in the abducting 
eye on horizontal gaze to the left while 
horizontal gaze to the right, vertical gaze, and 
convergence were preserved (Fig 3). Vertical 
nystagmus, bilateral facial hypesthesia, and a 


“> > Pg pf wo Sek BCS a ap AU = N Ft F p ooy EFR ` = x = et <= 
¥ oo ROR POTN, ee aN A ARETE Re ee ee ed A 


149 








Pickup electrode G, 


Pickup electrode G3 


Fig 1.—Orbicularis oculi reflex study electrode place- 
ments with: bipolar recording electrodes (G, and G+). 
X indicates site of facial nerve stimulation (direct re- 
sponse); asterisk, site of supraorbital nerve stimulation 
(reflex responses). 


Fig 2.—Normal orbicularis oculi reflex study show- 
ing (D) direct response to facial nerve stimulation, (E) 
ipsilateral early reflex response to supraorbital nerve 
stimulation, and (L) bilateral late reflex responses to 
supraorbital nerve stimulation; stimulation artifact (s). 
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mild right peripheral facial paresis were also 
noted. Neuro-ophthalmologic examination in 
case 9 demonstrated paresis of adduction and 
dissociated nystagmus in the abducting eye on 
horizontal gaze to the right and complete pa- 
ralysis of horizontal gaze to the left (Fig 4). 
Vertical gaze was full and convergence wa 
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ae aces Direct response 
Early reflex response 


fom Late reflex response 
Ba. Ipsilateral 
Contralateral 


a preserved. No other brain stem signs were 
= noted. Orbicularis oculi reflex studies showed 
= similar results in both cases (Table 2). The 
re ; direct responses were normal. The early reflex 
a -~ on the side of paresis of adduction (right, case 
att 8 and left, case 9) was delayed while the 
a -opposite early reflex (left, case 8 and right, 
es. g case 9) was normal (Fig 3 and 4). The late 
l reflexes were normal in case 8 and delayed in a 
E E left efferent block pattern (see below) in case 9. 
ee. Case 10 was a 40-year-old white man who 
oS experienced the onset of horizontal diplopia 
`. Over a four-hour period of time which persisted 
until the time of examination six days later. 

_ Results of the initial neurologic examination 
bat: ~ were entirely normal with the exception of the 
SA neuro-ophthalmologic finding of bilateral inter- 
= nudear ophthalmoplegia. There was no ptosis 

|. andthe pupils were normal. On horizontal gaze 
_ to the left, there was complete paresis of ad- 
~ duction OD with monocular nystagmus OS 
= while on horizontal gaze to the right, there was 
~ partial paresis of adduction OS with monocular 
ee. _ nystagmus OD (Fig 5). Convergence was par- 
~ tially preserved OU. Vertical gaze was normal. 
= Orbicularis oculi reflex studies (Table 2) 
| ‘showed the direct responses to be normal. The 


Bee early reflex was of indeterminate configuration 
` On the right while normal on the left (Fig 5). 
~ The late reflexes were normal. The patient was 
EE. ~ treated with steroids and all symptoms and 
_--—s signs regressed completely over a two-week 


__ period of time. Results of repeat reflex study at 
~. that time were normal. 
EE- - Cases 11 and 12 were young female patients 
= with multiple sclerosis. In both instances, neuro- 
= ophthalmologic examination revealed no pto- 
ai sis or pupillary abnormality. Both showed bilat- 
Ki y eral partial internuclear ophthalmoplegia with 
is mild paresis of adduction (case 11) or lag of 
~ adduction (case 12) and dissociated nystagmus 
_ of the abducting eye on horizontal gaze to 
n either side. Convergence was preserved. Verti- 
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Difference between 
ipsilateral and contra- 
lateral responses should 
be less than 5 msec 


signs were present. Orbicularis oculi reflex 
studies (Table 2) showed the direct responses 
to be normal. The early reflexes were of normal 
latency but of diminished amplitude bilaterally 
in one instance (case 11). The late reflexes 
were normal. j 
Cases 13 to 18 were instances of ophthalmo- 
plegia of varying pattern in six patients with 
confirmed myasthenia gravis. Edrophonium 
chloride (Tensilon) testing (10 mg intravenous- 
ly) demonstrated improvement in extraocular 
muscle function in all cases. Orbicularis oculi 
reflex studies were performed while the pa- 
tients were taking anticholinesterase medica- 
tion in two instances and in the absence of 


Table 2.—Orbicularis Oculi Reflex in Internuclear 


Direct Response 





Se 
Case Right Left 
internuclear 
ophthalmoplegia 1 3.1% 3.0 
2 2.9 SPI 
3 AZ 2.8 s 
4 3.2 NRI 
5 3.0 2.9 
6 aa 3.5 
7 3.6 33 
8 2.9 2.9 
5 9 3.0 2.9 
10 3.0 2.9 
i 2.9 2.6 
12 2.7 2.7 
Myasthenic 
ophthalmoplegia 13 3:3 3.1 





* Latency in milliseconds. 
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Fig 3.—Right internuclear ophthalmoplegia evident on horizontal gaze to left (left); full horizontal y 
gaze to right (right). Right early reflex is delayed. Left early reflex is normal; stimulaton artifact (S) E 


(case 8). a 
medication in four instances. The results were adduction OD and nystagmus in abduction OS it 
uniformly normal (‘Table 2). were noted (Fig 6,B). Horizontal gaze to the Pe 

Cases 19 and 20 were instances of myasthenic right was full. Vertical gaze and convergence Kani 
IR 


pseudointernuclear ophthalmoplegia in two pa- were normal. An edrophonium chloride test (10 
tients with confirmed myasthenia gravis. Case mg intravenously) was positive. The left sided 
19 was a 29-year-old woman. Neuro-ophthalmo- ptosis cleared (Fig 6,C). Abduction OD im- ae 
logic examination showed left sided ptosis (Fig proved and the nystagmus OS on left horizon- “Sa 
6,A). On horizontal gaze to the left, paresis of tal gaze was no longer apparent (Fig 6,D). 
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Early Reflex Right Left G 
Right Left Ipsilateral Contralateral Ipsilateral Contralateral % 
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Absent 15.2 45 49 47 46 a 
14.9 16.1 36 38 35 39 A 
Absent Absent Absent Absent Absent Absent E 
17.3 Absent 40 Absent Absent 42 UA 
Absent Absent Absent Absent Absent Absent er 
15.7 16.9 40 41 48 50 5 
14.9 10.1 36 32 30 34 
10.0 15.0 33 f: Absent Absent 34 
Indeterminate 10.1 29 30 32 34 
12.1 11.7 37 37 38 36 
9.9 10.0 34 34 34 34 
11.1 11.0 33 33 34 33 
11.4 11.6 36 34 35 32 EA 
10.9 11.3 37 33 34 36 p 
11.8 12.1 39 37 38 38 i, 
10.3 10.2 30 31 30 29 A 
9.9 10.1 32 33 34 33 a 
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Fig 4.—Left internuclear ophthalmoplegia evident on horizontal gaze to right (right). Paralysis of 
horizontal gaze to left (left). Left early reflex is delayed; right early reflex is normal; stimulation artifact 


(s) (case 9). 


Right horizontal gaze remained full as did 
vertical gaze and convergence. Orbicularis oculi 
reflex studies were normal (Table 2). Case 20 
was a 62-year-old man who also presented with 
a myasthenic ophthalmoplegia in the pattern of 
a bilateral pseudointernuclear ophthalmoplegia 
which improved markedly with edrophonium 
chloride testing. Orbicularis oculi reflex studies 
were normal (Table 2). 


Comment 


Orbicularis oculi reflex testing has been 
demonstrated to be useful in the evaluation 
of lesions of the trigeminal and facial 
nerves, pons, and medulla. Lesions of the 
trigeminal nerve involve the afferent limb of 
the obicularis oculi reflex arcs and eliminate 
or delay both the early ipsilateral and late 
bilateral reflex responses to supraorbital 
nerve stimulation on the involved side (af- 
ferent block).11 Facial nerve lesions affect 
the efferent limb of the orbicularis oculi 
reflex arcs and abolish or delay the early 
ipsilateral response to supraorbital nerve 
stimulation on the involved side. The late 
reflex response on the side of the lesion will 
be altered while the late reflex response on 
the side opposite the lesion will be unaffect- 
ed regardless of the side of supraorbital 
nerve stimulation (efferent block). Pontine 
lesions may cause unilateral or bilateral de- 
lay of the early reflex components while the 
Rite reflex components may be delayed or 


normal depending on whether or not the 
late reflex pathways are interrupted as they 
pass through the pons to descend in the 
trigeminal spinal tract.8.9-12.13 Lesions of the 
medulla do not affect the early reflex arcs 
but may alter the late reflex responses par- 
ticularly if the spinal trigeminal tracts and 
nuclei are involved.!2-14 Thus, if analysis of 
the late reflex responses fails to show evi- 
dence of peripheral trigeminal nerve (affer- 
ent block pattern) or facial nerve (efferent 
block pattern) deficit, alteration of the early 
reflex component of the orbicularis oculi 
reflex is generally indicative of a pathologi- 
cal condition of the pons. 

The entity of internuclear ophthalmople- 
gia consists of paresis of adduction plus 
a predominantly monocular or dissociated 
nystagmus of the abducting eye on attempt- 
ed horizontal gaze.15 The site of the lesion is 
the medial longitudinal fasiculus usually at a 
pontine level.45.16 Kimura’ first investigated 
the oribicularis oculi reflex in internuclear 
ophthalmoplegia. He described seven pa- 
tients with multiple sclerosis with internu- 
clear ophthalmoplegia (five bilateral and 
two unilateral). The early reflexes were de- 
layed bilaterally in all five instances of bilat- 
eral internuclear ophthalmoplegia. Of the 
two patients with unilateral ophthalmople- 
gia, one had bilateral and the other unilater- 
al delay of the early reflexes. Namerow and 
Etemadi? subsequently studied seven multi- 
ple sclerosis patients with bilateral internu- 
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Fig 5.—Complete right internuclear ophthalmoplegia evident in horizontal gaze to left (left); partial 
left internuclear ophthalmoplegia on horizontal gaze to right (right). Right early reflex is indeterminate; 
left early reflex is normal; stimulation artifact (s) (case 10). 


clear ophthalmoplegia and reported bilateral 
delay of the early reflex in five cases and 
unilateral delay in two cases. The late re- 
flexes were delayed bilaterally in six cases 
and unilaterally in one case. 

In the present series, 12 cases of internu- 
clear ophthalmoplegia were studied (ten bi- 
lateral and two unilateral). The early reflex 
was delayed on the side of the medial rectus 
paresis in both cases of unilateral involve- 
ment, while the late reflexes were normal in 
one case (case 8) and delayed unilaterally 
in an efferent block pattern in the other 
(case 9). In the ten instances of bilateral 
internuclear ophthalmoplegia, the early re- 
flexes were delayed or absent bilaterally in 
seven cases, delayed unilaterally in one case 
(case 10), diminished in amplitude bilater- 
ally in one case (case 11), and normal bilat- 
erally in one case (case 12) while the late 
reflexes were normal] bilaterally in four cases 
and delayed unilaterally or bilaterally in six 
cases. L 

Alteration of the early reflex component 
of the orbicularis oculi reflex on the side of 
medial rectus paresis is the general rule in 
studied cases of internuclear ophthalmople- 
gia. Such correlation should not be taken to 
indicate that the medial longitudinal fasicu- 
lus is structurally important in the media- 
tion of the orbicularis oculi reflex, however, 
as 11 of 12 patients studied in the present 
series showed clinical evidence of additional 
brain stem deficit other than internu- 
clear ophthalmoplegia. Previous authors of 


Fig 6.—Gaze forward with ptosis OS (A). Pseudo- 
internuclear ophthalmoplegia on horizontal gaze to 
left (B). After edrophonium (10 mg intravenously), 
ptosis OS clears (C), and pseudointernuclear ophthal- 
moplegia improves (D). 


studies on the oribularis oculi reflex in inter- 
nuclear ophthalmoplegia*:® have not con- 
mented on the presence of other brain stem 
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signs although associated neurologic deficits 
are known to be common.!* One exceptional 
instance (case 10) of alteration of the early 
reflex component of the orbicularis oculi re- 
flex in a patient with bilateral internuclear 
ophthalmoplegia in the absence of clinical 
evidence of additional neurologic deficit is 
documented in the present series. This find- 
ing, however, also does not necessarily impli- 
cate the medial longitudinal fasciculus in the 
orbicularis oculi reflex pathway as up to 40% 
of multiple sclerosis patients in some series® 
have been demonstrated to have clinically 
silent pontine lesions. Furthermore, one in- 
stance (case 12) of bilateral mild inter- 
nuclear ophthalmoplegia and associated ver- 
tical nystagmus with a normal orbicularis 
oculi reflex has been documented in the 


= present series. Thus, orbicularis oculi reflex 
= Studies may be useful in evaluating patients 


with internuclear ophthalmoplegia as the 
early reflex component is usually altered in 
such cases, although exceptions do occur in 
instances of mild or partial internuclear 
ophthalmoplegia with minimal evidence of 
other brain stem deficits. Of particular in- 
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testing in determining the laterality of pon- 
tine abnormality in instances of unilateral in- 


ternuclear ophthalmoplegia. Serial studies — 


provide objective documentation of change 
in pontine conduction in instances of re- 
mission or exacerbation. 

Orbicularis oculi reflex testing was normal 
in all eight cases of myasthenic ophthalmo- 
plegia studied in the present series. This is 
of especial interest in the two instances 
(cases 19 and 20) of myasthenic pseudoin- 
ternuclear ophthalmoplegia. This clinical 
entity has been well described by Glaser!® 
with differentiation from true internuclear 
ophthalmoplegia usually being accomplished 
by edrophonium chloride testing. Orbicular- 
is oculi reflex studies may be of additional 
differential value in such cases, particularly 
where the response to edrophonium is equiv- 
ocal. 


The Neurosensory Center is supported by Pro- 
gram-Project grant NS-03354 from the National In- 
stitute of Neurological Diseases and Stroke. 


Key Words.—Orbicularis oculi reflex; inter- 
nuclear ophthalmoplegia; pseudointernuclear 


terest is the value of orbicularis oculi reflex ophthalmoplegia. 
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Preoperatively Administered Antibiotics ' 


Their Effect on Bacterial Counts of the Eyelids 
Charles R. Whitney, M D; Robert P. Anderson, MA; and Mathea R. Allansmith, M D, Stanford, Calif 


Seven different prophylactic regimens were eval- 
uated for their effectiveness in decreasing or erad- 
icating bacteria on the eyelids before surgery. The 
antibiotics used were a solution of polymyxin, 
neomycin, and gramicidin (in three schedules); 
an ointment of polymyxin, neomycin, and baci- 
tracin (one schedule); chloramphenicoł, 0.5% so- 
lution (one schedule); and gentamycin, 1.0% solu- 
tion (two schedules). Six of the seven schedules 
(all but chloramphenicol in its single schedule) 


One OF THE MOST feared complica- 
tions following intraocular surgery is bacte- 
rial infection, with its disastrous sequelae. In 
an attempt to prevent infection, the surgeon 
commonly orders a course of topically ap- 
plied antibiotics one or more days before eye 
surgery. The purpose is to eradicate or re- 
duce markedly the number of bacteria about 
the eye. The evidence that reducing bacteri- 
al counts about the eye actually reduces 
postoperative bacterial endophthalmitis is 
not conclusive. Nevertheless, antibiotics are 
widely used prior to intraocular surgery. 
There are no studies in the literature, how- 
ever, to guide the physician in prescribing 
such medication. The present study was 
undertaken to evaluate the comparative effec- 
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Read before the Association for Research in Vi- 
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1971. 
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reduced bacterial counts on the lids when compared 
with control eyes receiving no antibiotics. None of 
the schedules was very effective, however. The 


most effective (gentamycin drops given every ten- 


minutes for two hours) only eradicated bacteria in 
44% of the eyes treated. We concluded that an 


effective antibiotic by a practical schedule would — 


reduce the lid bacterial count but could not be 
relied on to sterilize the lids routinely. 


tiveness of certain antibiotic schedules com- | 


monly used clinically. Effectiveness was de- 
termined by measuring each medication 
schedule’s impact upon the number of bacte- 
ria on the eyelids. 


Materials and Methods 


Patients.—Sixty-nine hospitalized patients 
and 84 normal volunteers were used. The hos- 
pitalized patients were awaiting various eye 
surgery procedures, mostly cataract extraction. 
The volunteers had no eye disease. Except 
when impractical because of eye patches on 
hospitalized patients, both left and right eyes 
were cultured. 

Antibiotic Schedules.—Four different antibi- 
otics were applied, using several schedules. The 
antibiotics were (1) a solution of polymyxin, 
neomycin, and gramicidin; (2) an ointment of 
polymyxin, neomycin, and bacitracin; (3) 
chloramphenicol, 0.5% solution; and (4) genta- 
mycin, 1.0% solution. Antibiotics were instilled 
in the lower fornix of the eye—one drop of the 
liquid or one generous application of the oint- 
ment—while the other eye was not medicated 
but was cultured as a control. The drops of 
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Fig 1.—Percent of eyelids with eradication or decrease in bacterial counts following administration 


of various antibiotics by different schedules. 


polymyxin, neomycin, and gramicidin were giv- 


-en by one of three schedules: (1) every ten 


minutes for two hours; (2) scrubbed once on 


_the lower eyelid for one minute using a sterile 


cotton applicator, or (3) every four hours for 
one day for a total of five applications. The 
ointment of polymyxin, neomycin, and bacitra- 
cin was applied every four hours (five applica- 
tions eaeh day) for a total of two to five days. 
Chloramphenicol drops were given every ten 
minutes for two hours. Gentamycin liquid was 
given by one of two schedules: (1) every ten 
minutes for two hours, or (2) scrubbed on the 
lower eyelid for one minute similar to the 
polymyxin-neomycin-gramicidin solution. There 
were 25 normal subjects who had no antibiotics 


applied at all and whose eyelids were cultured 


twice (15 patients were cultured with an inter- 
val of ten minutes and 10 patients were cultured 
with an interval of three days). The results from 


“ the 25 subjects were used as controls for some 
of the results from antibiotic schedules. 


y Culturing.—Eyelid cultures were taken be- 
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fore any medication was applied and after the 
antibiotic schedule was completed. When anti- 
biotics were given every ten minutes, the final 
culture was taken ten minutes following the 
last application of drug. When they were given 
every four hours, the last culture was taken the 
morning following the last application. When 
antibiotics were scrubbed on for one minute, 
the lids were cultured five minutes after com- 
pletion of the scrub. 

“Eyelid cultures were taken by rubbing a 
sterile cotton swab, which had been moistened 
with sterile tryptocase soy broth, onto the mar- 
gin of the lower lid. Special attention was given 
to the lash bases. The swab was rubbed briskly 
for a total of three times and streaked across 
blood agar plates and mannitol-salt culture me- 
dia. Plates were incubated at 37 C for 36 to 48 
hours and organisms identified on the basis of 
culture characteristics and gram stains. Gram 
negative organisms were identified as a group. 
Staphylococcus aureus was identified by fer- 
mentation of mannitol. The control eye was 
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Grading of Cultures.—Cultures were graded 
Ky counting the total number of colonies of 
= each indicator species (see below) and assigned 
to one of five levels as follows: No growth = 0; 
1 to 5 colonies = 1+; 6 to 10 colonies = 2+; 
11 to 20 colonies = 3+; 21 or more colonies 
4+. Both blood agar and mannitol-salt plates 


i 3 were observed, and the plate that had the 


highest colony count of indicator organisms was 
used for grading purposes. The grades of cul- 


tures before and after treatment were com- 
pared as follows: Bacteria were considered 
“eradicated” from the lids if there was a de- 


- crease to zero from 2+, 3+, or 4+; they were 


a s 
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considered “decreased” if the grades changed 
from 4+ to 2+, or from 3+ to 1+; they were 


: considered “no change” if the grade did not 


oe or did so by only one level. If there 
were no bacteria on the first culture, the results 
were not uae) in mapista]; Rea patiions, 
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antibiotics in the eye, since this organism- bo 4 3 


responsible for more than half of all postopera- | 
tive eye infections.1:,2 However, because S au- 
reus is less common on the lids than S albus? — 
and because the in vitro antibiotic sensitivity of 
S aureus and S albus is very similar in our 
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institution, it was decided to use both of nee ‘ge 


organisms as indicators. 
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Statistical Analysis—The results of the vari- : 


ous schedules were compared to one another a 
and to their control groups (Fig 1) using chi- — 


square analysis with a 4 X 2 table. The four 
result categories compared in the chi-square 
table were eradicated, decreased, increased, and 
no change in bacterial counts. 


Results 


A total of 240 eyes were used in this 
experiment; 128 received | an antibiotit — 
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S albus (78%), S aureus (8%), diphthe- 
roids (16%), and miscellaneous (3%: a- 
streptococcus, {-streptococcus, Bacillus spe- 
cies, and gram-negative rods) (Table 2). 
Seven antibiotic schedules were given, 
and, of these, five had a matched control. 
Results will be discussed according to the 
control utilized. The following antibiotic 
schedules used as a control the right eye of 
the patient: (1) polymyxin-neomycin-grami- 
cidin drops scrubbed on the lids for one 


_ minute; (2) polymyxin-neomycin-gramicidin 


drops every ten minutes for two hours; (3) 


. Az _ chloramphenicol drops given every ten min- 
`. utes for two hours; (4) gentamycin drops 


scrubbed on the eyelids for one minute, and 
(5) gentamycin drops given every ten min- 


utes for two hours. Of these five groups, only 


two (gentamycin drops given every ten min- 
utes for two hours and gentamycin drops 
scrubbed on the lids for one minute) showed 
a statistical difference (P < .05) in culture 
results from their controls. 


If one combines results of all control eyes, 
including 25 paired eye cultures (15 were 
ten minutes apart and 10 were three days 
apart) of persons not receiving any antibiot- 
ics at all, a much larger group becomes 
available for comparison. Although this 
group of control eyes is not perfectly 
matched, the relative effect of antibiotic 


schedules when compared to cultures of eyes 


receiving no antibiotics is demonstrated. 
Two antibiotic schedules (polymyxin-neo- 
mycin-gramicidin drops given every ten 
minutes for two hours and these same drops 
scrubbed on the lids for one minute), though 
not significantly different (P > .05) when 
compared to their own controls, are now sig- 
nificantly different to a high degree (P < 
.005) when compared to all controls com- 


bined. The group of eyes receiving chloram- 


phenicol was not significantly different (P > 
.05) from its own control group nor the group 


A i -of all controls combined. 


The ointment of polymyxin-neomycin- 


A ; 3 bacitracin given every four hours for five 
= applications per day for a total of two to five 
= days was compared to a control group with 


schedule and 112 ‘were ont: eyes. The 
-~ results are summarized in Table 1. Each eye 
was cultured twice (480 cultures). Seventy 
cultures (15%) had no growth. Bacteria 
= recovered from the remaining cultures were 








Table 1.—The Effect of Various 
Schedule No. Antibiotic and Schedule Bic | 
1 Polymyxin-neomycin- 


gramicidin drops every ten 
minutes for two hours 

2 Polymyxin-neomycin- 
gramicidin drops scrubbed 
for one minute 





3 Polymyxin-neomycin- 
gramicidin drops every four 
hours for one day 

4 Polymyxin-neomycin- 
bacitracin ointment every 
four hours for two to five days 


5 Chloramphenicol drops every 
ten minutes for two hours 
6 Gentamycin drops every 
ten minutes for two hours 
7 Gentamycin drops scrubbed 


for one minute 


Control Eyes Antibiotic in noncontrol eye 
1 


SLO 





| No antibiotic in either eye 
| One eye cultured twice 
ten minutes apart 


One eye cultured twice 
| three days apart 


| Total of all control eyes 


paired cultures taken three days apart. The 

two groups were significantly different (P < 
.01). A small group of volunteers receiving 
polymyxin-neomycin-gramicidin drops every 
four hours (five applications) for one day 
had no control group of its own, but when it A 
was compared with all control eyes com- 
bined, it was significantly different (P < 
.01). 


All seven antibiotic schedules were com- 
pared with one another using a 4 X 2 chi- 
square table. Of 21 possible comparisons þe- 
tween two schedules, only one comparison 
was significantly different (P < .05). The 
schedules which were shown to be better 
statistically were gentamycin drops given 
every ten minutes for two hours when com- 
pared with chloramphenicol drops given 
every ten minutes for two hours. The genta- 
mycin drops had a higher percentage of 
eradication and decrease in number of colo- 
nies than did chloramphenicol drops when i 
given by these schedules. All other statisti- 
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"Antibiotic Schedules on Lid Bacteria 
Change in Colony Counts After Treatment 
ee 
rs Eradicate, % No Change, % No Bacteria on 
No. of Patients (No Growth) Decrease, % (in Count) Increase, % First Culture, % 
18 39 28 17 (0) 17 




















N Table 2.—Incidence of Various Bacteria in 240 Eyes Before Treatment and After Treatment 
Before Treatment After Treatment 
ens One OR a E E T E S S E 
Eyes Given Antibiotics No. of Eyes % of Eyes No. of Eyes % of Eyes 
(128 Eyes) Growing Organism Growing Organism Growing Organism Growing Organism 
S albus 110 66.7 65 77.4 
S aureus 12 Ta 10 11.9 
Diphtheroids 37 o 22.4 7 8.3 
a-streptococcus 3 1.8 2 2.4 
B-streptococcus 1 0.6 (0) 0.0 
Gram negative rods 2 i e o 0.0 
Total 165 84 





Organisms Isolated From 
Control Eyes (112 Eyes) 





S albus 99 70.7 85 72.6 

S aureus 5 3.6 9 7.7 

Diphtheroids 32 22.9 20 17.1 

a-streptococcus 2 1.4 2 1.7 

Bacillus species 2 1.4 1 0.9 
$ Total 140 117 
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ANTIBIOTICS— 
cal comparisons did not show significant re- 
sults (P > .05) when using a 4 x 2 chi- 
square test. 

When results of various schedules are 
combined into groups irrespective of the 
type of antibiotic, three groups are obtained 
and these are displayed in Fig 2. When 
compared by chi-square analysis, the three 
groups (antibiotics given every ten minutes 
for two hours, every four hours for one to 
five days, or by scrubbing the eyelids) show 
very similar results that are not statistically 
different from each other (P > .05). 


Comment 


This study did not attempt to determine 
whether preoperative administration of anti- 
biotics reduces the incidence of postopera- 
tive bacterial endophthalmitis. Such a study 
would require several tens of thousands of 
patients, with postoperative follow-up of 
every one. This study did attempt, however, 
to compare the effectiveness of certain anti- 
biotics that are commonly used by physi- 
cians who assume prophylaxis is of practical 
value. 

If one decides to use prophylactic antibi- 
otics for ocular surgery, the criteria one 
should satisfy for a particular antibi- 
otic schedule are (1) that the organisms of 
concern are sensitive to the antibiotic or 
antibiotics used, (2) that a minimum of side 
effects are present, (3) that the schedule is 
easy for hospital personnel to administer, 
and (4) that it effectively eradicates or 
drastically reduces the bacteria in the areas 
around the eye. 

Regarding the first criterion, S aureus is 
the organism of most importance in causing 
postoperative eye infections. At our insti- 
tution, 96% of coagulase positive staphlo- 
cocci and 87% of coagulase negative staph- 
lococci are sensitive (using in vitro disc 
sensitivities) to one or more ingredients of the 
polymyxin-neomycin-bacitracin (or gramici- 
din) combination; 99.9% of both organisms 
are sensitive to gentamycin. Ninety-eight 
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percent of coagulase positive staphylococci 
and 91% of coagulase negative staphylococ- 
ci are sensitive to chloramphenicol in the 
laboratory. 

Regarding criterion two, the side effects of 
the three different antibiotics are mainly 
allergic reactions. 

Concerning the third criterion, the sched- 
ules used in this experiment are all easily 
administered and were chosen because they 
were in common use in our area at the time 
our study began. 

Concerning the fourth and perhaps most 
important criterion, none of the antibiotic 
schedules eradicated bacteria from the lids 
in any more than 44% of the patients. All 
antibiotic schedules except one (chloram- 
phenicol drops given every ten minutes for 
two hours) significantly reduced lid bacteri- 
al counts when compared with control eyes 
receiving no antibiotics. 

For practical purposes the seven antibiotic 
schedules were approximately as useful in 
reducing bacterial counts of the eyelids. 
None approached true effectiveness, which 
would have been on the order of 90% eradi- 
cation. 


This investigation was supported by National 
Institutes of Health, Eye Institute grants EY-00445, 
EY-00051, and EY-00390, and Research Career De- 
velopment award L-K04-EY-11,682 (Dr. Allan- 
smith). 


Key Words.—Antibiotics; preoperative; eye- 
lids; Staphylococcus aureus; Staphylococcus al- 
bus. 
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Congenital Ptosis 


A New Pedigree and Classification 
MAJ Howard B. Cohen, MD, MC, USA, Denver 


A pedigree of congenital ptosis shows that 49 
of 96 individuals were affected. Bilateral ptosis was 
present in 92% of those involved. There were five 
skip generations all mediated through the female 
lineage, a finding not reported with this frequency 
before in known pedigrees of congenital ptosis. A 
new classification of congenital ptosis is presented 
consisting of two subgroups, sporadic and genetic. 


Tus PAPER presents a pedigree of 
congenital ptosis. This pedigree exhibits 
marked variations of penetrance and expres- 
sivity, and the findings and conclusions are 
considered with respect to our present state 
of knowledge of congenital ptosis. 


Materials and Methods 


All living relatives and next-of-kin of the in- 
volved pedigree who were available for investi- 
gation were forwarded similar questionnaires. 
The questions concerned family history, per- 
sonal history, and history of ptosis in their fam- 
ily and their knowledge of other family groups. 
Photographs were requested from all family 
members and clinical examinations were car- 
ried out wherever possible. Follow-up question- 
naires were sent to all members verifying their 
earlier answers and answers received from other 
relatives. Photographs in which an individual’s 
identity was in doubt were sent to other mem- 
bers of the family for confirmation. No persons 
or photos with equivocal findings were included 
in this study. A completed pedigree was sent 
to several members of the family for final con- 
firmation. 


Results 


There were no known consanguineous 
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marriges in this pedigree. The total number 
of people involved in this study was 96 
(Figure). As shown in the Table, the inci- 
dence of ptosis was 51%, of bilateral ptosis 
92%, and of unilateral ptosis 8%. In cases 
of unilateral ptosis, three involved the right 
eye and one involved the left. There was a 
total of 44 women in the pedigree, 21 had 
ptosis and 19 of these were bilateral. There 
were 52 men, 28 had ptosis, and 26 of these 


were bilateral. There were 28 families and a 


18 of these families had individuals with 


ptosis. In 14 of the families the penetrance 


was greater than 50%. There were five skip 
generations in different families, all in the 
female lineage. This is a variation not ob- 
served with this frequency in other series of 
reported pedigrees of ptosis.!® 


Etiology 


There are differences of opinion in the 
literature regarding the etiology of congeni- 
tal ptosis. The primary difference is with re- 
spect to whether the ptosis is due to a 
developmental defect in the levator palpe- 


brae muscle, or to a developmental defect in ~ 


the central nervous system. A recent article® 
on this subject strongly favored a neurogenic 
etiology for most forms of ptosis. Those fav- 
oring the neurogenic theory believe that the 
ptosis is secondary to a third nerve nuclear 
aplasia or malformations involving the nerve 
itself. Evidence which has accumulated in 
favor of the muscular origin of congenital 
ptosis includes articles by Berke and Wads- 
worth?’ and others.? They propose a devel- 
opmental defect considering the information 
available at the time. The main features pre- 
sented were that: (1) Some defect in the 
levator anatomy or histological condition was 


always present in the cases of congenital pto- 


sis studied microscopically. (2) Anomalies 
of development such as bifurcation, incom- 
plete separation, or abnormal insertion, are 
better explained by faulty muscle develgp- 
ment than by a nuclear third nerve lesion. 


* s A; ; . 7 4 Re ' 
A - : eT Aa b ; t N aa 
tair D L D a Ta A See rre a Sas 












E e, <a 
f etal =, "aS bi LEY - 
+ s f 4 ^ 


M~ 


- 
~ 


CRRA PRE TE r3 7 


at Se 


ye 


SAGT we EEEN Wr 
>,¢ 2 a Tai Pe r r 


VERES 


TET AE a TILES 


yen 
1. 


s 


EE i 


V E TT EE 


OD led | 


has Bd var 7] ~ Vater a T 4 vo aad ste Bist z ; Kigi rH max 
LEP ye m EE TREG a TER S Bhat od dw dh a = TERN EN NE Yi T SR T PRES 
i A , . patie! I aft T A s N i 


el A En 


j (1820 - 1899) 
GAI 
AEA & 


PILI ra Ps ai 
C] 4 ® vnitatera BB Bilateral 


(3) The lack of abnormalities in other struc- 
tures innervated by the third nerve, such as 
the pupil and ciliary muscle. (4) Embryo- 
logically, the extraocular muscles develop 
separately from the nerve supply, and this be- 
ing the case, with lesions of the third nerve 
nucleus there should always be skeletal mus- 
cle in the levator. Histologic study of the 
levator showed that in cases of congenital 
ptosis of 2 mm or more, abnormalities of the 
striated muscle were found, and no striated 
muscle was found in ptosis of 4 mm or 
more.’ The literature containing evidence 
for nuclear aplasia is far from abundant, 
and in many cases described changes in the 
nucleus that could have resulted from the 
levator developing abnormally. Animal 
studies! show that removal of an eye results 
in retrograde degeneration of the optic nerve, 
optic track, and lateral geniculate body. 
This method has been used to investigate 
the topography of the third nerve nucleus. 
The reliability of retrograde degenerative 
studies was shown by Warwick.1!! Warwick’s 
oculomotor localizations!2 demonstrated that 
there is bilateral innervation of the levator 
muscle and contralateral innervation of the 
superior rectus muscle. Approximately one 
half of the levator fibers decussate, and 
in the nucleus fibers from both sides are 
intermixed. Explanation of unilateral ptosis, 
wgth or without superior rectus involvement 
on the same side, becomes impossible with- 
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Pedigree of 96 people involved in study of congenital ptosis. 






Breakdown of 49 Affected Individuals 




















No. of 

Individuals 

With Ptosis % 
Individuals with bilateral ptosis 45 
Individuals with unilateral ptosis 4 8 
Total number with ptosis 49 51 
Total women studied 44 46 
Total women with ptosis 21 42 
Women with bilateral ptosis 19 90 
Women with unilateral ptosis 2 10 
Total men studied 52 54 
Total men with ptosis 28 54 
Men with bilateral ptosis 26 


Men with unilateral ptosis 


out designing multiple lesions or dysplasias 
of the third nerve nucleus. These facts are 
important when we note that a retrospective 
study of 200 cases demonstrated unilateral 
ptosis, with and without superior rectus, 
involvement in 61% of the cases.13 Available 
evidence tends to favor the muscular theory 
as the primary developmental defect in con- 
genital ptosis. There are undoubtedly some 
cases in which the underlying defect is in 
the central nervous system. 


Classification 


A clinically valid classification of congeni- 
tal ptosis is essential to further clarification 
of the subject and to provide a frame of 
reference for evaluation and treatment of the 
problem. The breakdown into congenital 
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and hereditary ptosis does not provide a 
helpful classification, particularly for those 
studies of a retrospective nature. It is pro- 
posed that cases of congenital ptosis be 
placed into one of two subgroups, genetic or 
sporadic. The genetic type replaces the he- 
reditary classification. This cannot always 
be done with precision in two generations as 
is demonstrated by the skip generations of 
this pedigree. In most situations it must 
await retrospective analysis, but retrospec- 
tive studies of congenital ptosis using the 
subgroups of genetic and sporadic could pro- 
vide valuable insight into the nature of the 
genetic defect and mutation rates involved. 


Genetics 


The variable penetrance and expressivity 
of the gene involved explains the irregular 
dominance seen in this condition. The skip 
generations are associated with variable pen- 
etrance, which allows for a phenotypically 
normal individual who is genotypically ab- 
normal.!* The variations in expressivity are 
manifested by incomplete dominance. There 
are several theories as to the origin of these 
variations. One theory suggests the presence 
of accessory genes. These genes are not, in 
themselves, pathologic, but may either stim- 


CONGENITAL PTOSIS—COHEN 





ulate or inhibit the pathologic gene. The 
complexity of the problem is compounded by 
the fact that each individual has his own dis- 
tinct genetic background with which these 
genes interact, creating further variations.*5 
It should be noted in this pedigree that the 
amount of ptosis seen, its severity, and other 
related factors noted in earlier generations 
neither increased or decreased as a result of 
their transmission from generation to gener- 
ation. 


Conclusions 


In order to clarify our understanding of 
congenital ptosis, retrospective studies are 
necessary to more accurately determine the 
mutation rate and incidence of congenital 
ptosis of a genetic nature. We should at- 
tempt to classify cases of congenital ptosis 
both in on-going studies and those of a 
retrospective nature into two subgroups, ge- 
netic and sporadic. The information avail- 
able at this time tends to indicate that most 
of the cases of congenital ptosis are the 
result of a developmental defect in the leva- 
tor muscle. 


Key Words.—Congenital; ptosis; expressivity; 
penetrance; dominance; levator palpebrae mus- 
cle; third nerve nucleus; accessory gene. 
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Neuro-ophthalmic Aspects of Central 
Nervous System Cryptococcosis 


Internuclear and Supranuclear Ophthalmoplegia 


Edward F. Gonyea, MD, and Kenneth M. Heilman, MD. Gainesville. Fla 


The neuro-ophthalmic manifestations of central 
nervous system cryptococcosis have been extend- 
ed to include internuclear and supranuclear oph- 
thalmoplegias. Two illustrative cases are presented 
and pathophysiologic mechanisms are considered. 
In one, autopsy evidence implies basilar endarteritis 
with brain stem infarction. 


Tus REPORT documents, for the first 
time, the appearance of internuclear and 
supranuclear ophthalmoplegias in a primary 
intracranial infection, namely, cryptococcal 
meningitis. 


Report of Cases 


CASE 1.—A 38-year-old black man, hospital 
dietetic aide, developed a febrile illness with 
frontal headaches two months prior to his 
death. On the third day of his illness, he had a 
major motor seizure and was hospitalized else- 
where. 

He was described as being febrile and postic- 
tal. There was no nuchal rigidity and no local- 
izing neurological signs. Lumbar puncture at 
that time revealed an opening pressure of 130 
mm H,O. Cerebrospinal fluid (CSF) was clear, 
colorless, with two lymphocytes, and a protein 
level of 91 mg/100 ml. He was treated with 
penicillin, chloramphenicol, sulfisoxazole, and 
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Fig 1.—Paresis of right medial rectus in left lateral 
gaze (case 1). 


anticonvulsants. He recovered from his postic- 
tal state, and there were no further seizures. 
He continued to have recurrent temperatures 
from 38.3 and 39.4 C (101 and 103 F) during 
the first and again in the fourth week of his 
illness. 

During the third hospital week, he experi- 
enced hemoptysis and left anterior chest pain 
with radiographic evidence of a left lingular 
infiltrate. This resolved four days later. He was 
transferred to this institution one month prior 
to his death. 

On examination he was confused and dis- 
oriented with a poor recent memory. Fundu- 
scopic examination was unremarkable. Mild nu- 
chal rigidity and a positive Kernig sign were 
noted. Mild anisocoria, a snout response, and 
variable paratonia were the other significant 
findings noted. 

Lumbar puncture revealed an opening pres- 
sure of 250 mm H,O with 92 white blood cells 
(WBC) per cubic millimeter and 64% lympho- 
cytes. An India ink preparation and acid fast 


Fa 


yersity of Florida, College of Medicine, Gainesville, bacillus smear were negative. The protein level * 
la 32601 (Dr. Heilman). was 160 mg/100 ml; and the glucose level, 30 
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Fig 2.—Section of leptomeninges demonstrating infiltration of mononuclear cells and prominent 
endarteritis involving branches of basilar artery (case 1, X25). 


mg/100 ml with a simultaneous blood glucose 
level of 115 mg/100 ml. An electroencephalo- 
gram showed diffuse slowing. Carotid angiog- 
raphy was unremarkable except for ventricular 
dilatation. He was suspected of having crypto- 
coccal meningitis, and a cisternal tap was per- 
formed. Cryptococci were identified on an India 
ink preparation and subsequently grew on cul- 
ture. Repeated lumbar punctures showed as 
many as 475/cu mm of WBC and protein value 
as high as 310 mg/100 ml, but no organisms were 
identified on India ink preparation nor did they 
grow on culture. He was started on therapy with 
5-fluorocytosine. 

Three weeks prior to death the patient de- 
veloped a typical right internuclear ophthalmo- 
plegia (Fig 1) with nystagmus of the abducting 
left eye. Convergence was preserved on the 
basis of a better range of medial rectus action 
on near as contrasted to more distant fixatign.1 
With the latter, he was unable to move the 
right eye beyond the midline. He did not 
otherwise cooperate sufficiently to elicit con- 
vergence, but he did complain of diplopia. The 
pupils were now equal. There was a typical 
dysconjugate response? to left opticokinetic 
nystagmus with a greater amplitude response 
in the left eye. The internuclear ophthalmople- 
gia resolved in 48 hours, as suddenly as it 
seemed to have appeared. On the day prior to 
death, he developed respiratory distress. Chest 
roentgenogram revealed a right lower lobe infil- 
trate, and he was given ampicillin. Tachypnea 





Fig 3.—Section of rostral pons with recent infarc- 
tion of right lateral tegmentum (case 1, X4). 


and periods of apnea supervened before death. 
Gross Pathological Findings.—Postmortem 
examination revealed that the patient had pul- 
monary emboli. On neuropathological examina- 
tion the brain weighed 1,380 gm. There was a 
generalized cloudy thickening of the meninges 
which was most marked at the base of the 
brain. On sectioning, there were several well- 
demarcated torulomas. They were in the hemi- 
spheres in the left frontal pole, the right cau- 
date and the putamen, the left putamen, gnd 
the right anterior thalamus. No granulomas of 
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the brain stem were seen. The ventricles ap- 
peared slightly dilated, and there were fine 
irregular granulations of the ventricles, espe- 
cially the fourth. 

Microscopic Pathological Findings.—On mi- 
croscopic examination there was thickening of 
the meninges with an infiltration of mononu- 
clear cells including occasional plasma cells. 
Scattered cryptococci as well as multinucleated 
giant cells were seen. This inflammatory re- 
sponse extended into the hemispheres and 
could be found in the perivascular space. The 
torulomas and a similar histological response; 
however, in the intracerebral lesions the cryp- 
tococci and the giant cells were more abundant. 
Surrounding these torulomas were mild astro- 
cytic responses. The fourth ventricle also 


_ showed a similar histological response. Many 


branches of the basilar artery which supply the 
brain stem revealed an endarteritis (Fig 2) with 


-= absent or reduced lumens. Associated with this 


endarteritis was a recent infarction of the right 
lateral portion of the lower mesencephalon and 
upper pons (Fig 3). The infarction involved 
the superior cerebellar peduncle and the cen- 
tral tegmental tract but was not so extensive as 
to be productive of focal cerebellar signs. 

CASE 2.—A 50-year-old black male farm la- 
borer, four months prior to death, had onset of 
headaches, stiff neck, intermittent nausea and 
vomiting, staggering, and progressive confusion. 
He was hospitalized elsewhere for two weeks 
after having experienced symptoms for six 
weeks. Although a lowgrade fever was recorded, 
a diagnostic evaluation was directed towards his 
gastrointestinal symptoms. An upper gastroin- 
testinal series revealed a duodenal ulcer with 
partial obstruction. At the end of this period, 
he had a five-minute episode of unrespon- 
siveness with both urinary and fecal inconti- 
nence, and, because of continued and progressive 
confusion, he was referred for neurologic evalu- 
ation. Before transfer, a lumbar puncture was 
performed with an opening pressure of 340 mm 
H,O. There was one lymphocyte. The glucose 


level was 35 mg/100 ml and protein level 114 


mg/100 ml. On admission he was lethargic, 
uncommunicative, but arousable. Funduscopic 
examination revealed venous engorgement and 
loss of spontaneous venous pulsations but no 
overt papilledema. The pupils were midposition 
and poorly reactive to light. Ciliospinal re- 
sponses were preserved. There was a left medi- 
al rectus palsy associated with an exotropia and 
hypertropia of the left eye. Downgaze was 
impaired, and the only upward movement was 


divergent and the result of a Bell’s phenomena 


eljcited on forcing his closed eyelids open. Ocu- 
locephalic maneuver did not produce vertical 
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up moyement. Convergence could not be elicit- 


ed in either eye. There was a question of lid 
retraction in the left eye. There was no ptosis. 
There was some nuchal rigidity. He was unable 
to sit or stand. There were bilateral grasp 
responses but no other convincing focal neuro- 
logic deficits. Two brief seizures with deviation 
of the eyes to the left and focal moyements in 
the left arm were observed. 

Skull roentgenograms revealed erosion of the 
posterior clinoids. A right retrograde brachial 
and left carotid angiogram were performed. 
There was angiographic evidence of ventricular 
dilatation and an area of increased vascularity 
underneath the tentorium without a demonstra- 
ble mass effect. The following day the patient 
underwent a posterior fossa craniectomy. 

Surgical Pathological Findings.—The arach- 
noid was noted to be thickened and adherent so 
that an inflammatory process was immediately 
suspected. The major reaction involved the 
area of the cisterna magna, the superior cere- 
bellum, and the tentorium. Biopsy revealed a 
granulomatous meningitis with organisms mor- 
phologically characteristic of Cryptococcus. The 
organism was subsequently cultured from this 
pathologic material. 

Hospital Course.—He was placed on therapy 
with 5-fluorocytosine. Low-grade fever to 38.3 C 
(101 F) was noted in the first postoperative 
week. A lumbar puncture done four days fol- 
lowing surgery revealed an opening pressure of 
210 mm H,O and was xanthochromic with 
1,600 red blood cells per cubic millimeter and 
1,080 WBC per cubic millimeter, 95% of which 
were polymorphonuclear leukocytes. The CSF 
glucose level was 5 mg/100 ml, and protein 
level, 700 mg/100 ml. Organisms were identified 
on India ink preparation and grew on culture. 
Subsequent lumbar punctures showed a return 
of pressure to normal, a decrease in pleocytosis 
to 44 WBC per cubic millimeter with 80% 
lymphocytes, and protein level to 143 mg/100 
cc. No further organisms were identified on 
India ink preparation or grown on culture. 
There was less dramatic but substantial clinical 
improvement. In a week he was able to walk 
with assistance. He remained ataxic, however, 
tending to fall to the right. While he remained 
disoriented for a time he knew where he was, 
could give his name, and follow simple com- 
mands. 

Two weeks prior to death he was noted to be 
more lethargic and thereafter was confined to 
bed. While skew deviation was no longer pres- 
ent, the vertical up gaze deficit persisted, and 
now there was bilateral medial rectus paralysis. 
The pupils were small with slight anisocoria. 


With cold calories in either ear, he developed 7 
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the appropriate nystagmus to the opposite side, 
but there was a failure of the adducting eye to 
move beyond the midline bilaterally. There 
were no further focal neurologic deficits. His 
fever recurred, and he lapsed into coma and 
was without extraocular movements to calorics. 
Despite treatment with amphotericin B, he 
deteriorated and died. A request for autopsy 
was not granted. 


Comment 


The most frequent neuro-ophthalmologic 
finding in cases of cryptococcal meningitis is 
papilledema.? Optic atrophy may occur. De- 
fects of ocular movements are most com- 
monly the result of sixth nerve palsies sec- 
ondary to increased intracranial pressure 
but may occur as a result of involvement of 
the oculomotor nerves by the inflammatory 
process in the subarachnoid space. Ptosis, 
pupillary abnormalities, and nystagmus may 
occur. In a series of 36 patients, Okun? 
found 16 with eye complaints. Twelve had 
papilledema, three optic atrophy, and five 
extraocular muscle paresis (four of which 
were confined to the sixth nerve). 

Internuclear and supranuclear ophthalmo- 
plegias have not been hitherto described. A 
case of a patient with cryptococcosis with 
mild bilateral lateral rectus palsies subse- 
quently developing monocular adducting 
nystagmus has been recorded.” This has 
been considered to be a variant of the con- 
troversial posterior internuclear ophthalmo- 
plegia of Lutz.8-° In keeping with Cogan’s 
classification,!° we will limit internuclear 
ophthalmoplegia to supranuclear medial rec- 
tus involvement. Such an_ internuclear 
ophthalmoplegia has been pathologically 
verified in a case of focal embolic encephali- 
tis secondary to subacute bacterial endocar- 
ditis!! but has never been reported with «a 
specific primary intracranial infection. 

Both of our patients had evidence of in- 
ternuclear ophthalmoplegia. In case 1 the 
involvement was transient, unilateral, and 
an isolated phenomena. In case 2 it was first 
unilateral and then bilateral and was associ- 
ated with other striking neuro-ophthalmo- 
logic findings. Initially it was associated 
with vertical gaze paresis and skew devia- 
tion and subsequently with complete 


ophthalmoplegia and miotic pupils. 
Although ocular manifestations are seen 
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in 40% of patients with cryptococcosis men- 
ingitis, there are other neurologic signs and 
symptoms frequently seen. Headache and 
stiff neck are the most common.!? Intellec- 
tual and memory impairment, seizures, ob- 
tundation, symptoms of increased intra- 
cranial pressure, cerebellar deficits, and the 
simulation of a posterior fossa mass lesion 
are also not uncommon. 

The pathological abnormalities seen in 
our cases are similar to those previously 
reported and consist of three varied patho- 


logical reactions.®13 In the meningitic form 


there is an exudate which is frequently most 
prominent over the base of the brain and 
cerebellum and often involves the cranial 
nerves. On microscopic examination there 
may be great variability with giant cells, 
mononuclear cells, polymorphonuclear cells, 
and organisms. By extension along perivas- 
cular spaces, the gray matter may become 
involved, giving the meningoencephalitic 
form. Cryptococcosis may also cause a gran- 
uloma (toruloma) which may occur in al- 
most all portions of the nervous system. 
Torulomas may also act as space occupying 
lesions. Both the meningitic and the menin- 
goencephalitic forms may be associated with 
an arteritis.1° 

In case 1 there is unequivocal evidence of 
a granulomatous arteritis. While the medial 
longitudinal fasciculus is not itself patholog- 
ically involved, there is a definite brain stem 
infarction. Clinically the onset of internu- 
clear ophthalmoplegia was sudden and re- 
turn to normal rapid. It seems reasonable to 
conclude that our patient 1 had medial lon- 
gitudinal fasciculus ischemia without infarc- 
tion. 

In case 2 the outset with vertical gaze 
paresis is most consistent with midbrain in- 
volvement and perhaps correlates with the 
area of increased vascularity beneath the 
tentorium in the region of the collicular 
plate seen on angiography. The left medial 
rectus paresis in association with skew de- 
viation is most compatible with a left inter- 
nuclear ophthalmoplegia.14 The subsequent 
involvement of horizontal gaze and pupil- 
lary miosis suggests concomitant pontine in- 
volvement. 

One might argue that the medial rectus 
involvement was nuclear rather than intes- 
nuclear. Isolated medial rectus involvement 
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is an unlikely PAN RnR of nuclear in- 
volvement. Christoff et al!5 have documented 
pathologically the association of medial rec- 
tus and vertical gaze paresis in vascular 
disease, and while the oculomotor nucleus 
may be involved as well, in each of three 
such cases the medial longitudinal fasciculus 
was involved. 

-Possible pathologic mechanisms include 


X intramedullary granuloma, arteritis, or ex- 
tramedullary involvement of the floor of the 


fourth ventricles.8-16 
While the pathophysiological mechanisms 


involved in these cases are of interest, the 


association of internuclear and supranuclear 
ophthalmoplegias with primary intracranial 
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infection is of practical fentvoaeuioes ie ‘the 
clinician who must consider central nervous 
system infection in his differential diagnosis 
of these ophthalmoplegias. 


Melvin Greer, MD, and Ned Hardy, MD, gave 
assistance and advice. 


Key Words.—Ophthalmoplegia, internuclear 
and supranuclear; medial longitudinal fascicu- 
lus; meningitis; cryptococcosis; endarteritis. 


Nonproprietary and Trade 
Names of Drugs 


Ampicillin—Penbritin. 
Amphotericin B—Fungizone. 
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Periodic Alternation of Null Point 
in Congenital Nystagmus 


Association With Alternating Gaze Deviation and Esotropia 
Richard M. Robb, MD, Boston 


Two patients had nystagmus and periodic alterna- 
tion of the null point. The striking clinical feature 
is an alternation of the preferred position of gaze 
from right to left with contraversive head position. 
Jerk nystagmus with the fast component in the 
direction of gaze accompanies efforts to move the 
eyes away from the null point. The condition is 
similar to but distinguishable from periodic alter- 
nating nystagmus, and, like the latter, it is found in 
patients with other signs of neurologic disease. Re- 
ports of only two possibly similar cases could be 
found in the ophthalmic literature, and it is con- 
cluded that the entity is a rare disorder of ocular 
motility. 


P ERIODIC phenomena in ocular motility 
have been observed in various forms. The 
most familiar is cyclic esotropia,!5 a condi- 
tion first discussed by Burian in 19586 and 
characterized by the occurrence of an eso- 
deviation every second day, the eyes being 
straight on alternate days. The 48-hour cy- 
cle in this condition is similar to that of 
other circadian rhythms observed in man 
and animals.” Not the least surprising fea- 
ture of cyclic esotropia is its generally favor- 
able response to ocular muscle surgery. 
Cyclic oculomotor paralysis is anothér 
rhythmic phenomenon, 5-1° usually congeni- 
tal and unilateral with a cycle of four to five 
minutes. Periods of third nerve paralysis 
lasting a few minutes alternate with slightly 
shorter periods of apparent spasm of third 
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nerve function. The involved eye is usually _ 


exotropic and amblyopic. 

Periodic alternating nystagmus is a third 
cyclic phenomenon with a time course of a 
few minutes.1!-!4 Its striking feature is jerk 
nystagmus with a fast component alternat- 
ing direction from right to left every two to 
three minutes. As the direction of the nys- 
tagmus changes, there is a short neutral 
period during which no nystagmus is evi- 
dent. Most cases of periodically alternating 
nystagmus have been observed in patients 
with other signs of neurologic disease.14 

A fourth cyclic phenomenon, periodic al- 
ternation of gaze deviation, has been de- 
scribed as a rare condition in which the eyes 
switch from right to left gaze and back every 
few minutes, the head turning in the opposite 
direction to allow maintenance of fixation 
straight ahead.15.16 The two children herein 
reported fit most closely this latter entity 
and could be considered the third and 
fourth patients reported with periodic alter- 
nating gaze deviation, but as our title im- 
plies, a nystagmus with periodically alter- 
nating null point appears to be the primary 
disorder, and there are striking similarities 


with some features of periodic alternating © 


nystagmus. 
Report of Cases 


CASE 1.—A boy born March 5, 1964, had an 
uneventful 36-week gestation and a birth 
weight of 3,345 gm (7 lb 6 oz). Although there 
were no particular problems during the neona- 
tal period, concern about the patient’s develop- 
mental progress arose when he seemed slow in 
learning to use his hands and failed to roll over 
until 6 months of age. The patient did not sit 
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Fig 1.—Prints from a 16-mm motion picture, showing (left) patient with eyes right and fixing with 


OD, (center) patient during change from right to left gaze, (right) patient with eyes shifted to left with 


OS fixing in current null point (case 1). 


alone until 1 year of age. His condition was 
evaluated in pediatric neurology clinic at this 
time, and a diagnosis of retarded development 
and global incoordination was reached on the 
basis of clinical examination. Skull roentgeno- 
grams were normal. An esotropia which had 
been noted during the first year prompted 
several eye examinations which revealed an 
alternating fixation pattern, hyperopic astigma- 
tism, and anatomically normal eyes. 

The child was taken to another pediatric 
clinic at age 30 months because he had not yet 
begun to walk. The esotropia was again noted, 
along with unsteadiness in sitting, hypotonia of 
the lower extremities, and a wide-based, ataxic 
gait accomplished only with two-hand assist- 
ance. An electroencephalogram was interpreted 
as within normal limits. 

The patient came to our attention in the 
course of an evaluation in the Developmental 
Evaluation Clinic of the Children’s Hospital 
Medical Center in July 1968. The chief concern 
at that time was the patient’s continued inabili- 
ty to walk and talk. Several pediatric neurolog- 
ic examinations were performed over the next 
two years, and an impression of slow but steady 
mental and motor progress was obtained. There 
was mild mental retardation, dysarthric speech 
using single words and simple sentences, and 


trunkal and gait ataxia. Other abnormal 
findings were an intention tremor and clumsi- 
ness in using the hands, hypotonia and hypoac- 
tive deep tendon reflexes in the lower extremi- 
ties, and bilateral extensor-plantor responses. 
There was no evidence of seizure disorder, 
muscle fasiculations, or demonstrable sensory 
defect. The child began to walk alone at 6 years 
of age. The general neurologic condition was 
interpreted as a form of nonprogressive spino- 
cerebellar degenation. 

Ophthalmic examinations from July 1968 to 
the present have revealed an esotropia of 25 
prism diopters with homonymous alternating 
fixation. The alternation of fixation from one 
eye to the other takes place at regular inter- 
vals, each eye fixing approximately two min- 
utes, with a change-over lasting 20 to 30 sec- 
onds. The fixing eye is held abducted about 15° 
from the primary position (Fig 1), and only 
when the head is prevented from moving can 
the eyes be coaxed out of this position. Move- 
ment of the eyes away from the preferred 
position is accompanied by a jerk nystagmus 
with the fast component in the direction of 
movement. The nystagmus is more easily ob- 
served when the fixing eye moves toward the 
primary position, since the already abducted 
eye has little room for further lateral excursion. 


Fig 2.—Prints from a 16-mm motion picture, showing (left) patient with eyes right and fixing with 
OS, (center) patient during neutral period between ri{ht and left gaze, (right) patient with eyes left 
in new null point, still fixing with OS (case 2). 





Arch Ophthal—Vol 87, Feb 1972 





á 















Mae ` 
: et 
hemi 


> 
$ is k 
yI s . s - 
r 

1 Sopa 
rs o; A 


Wien “the head is not restrained, horizontal 
-following movements are made by moving the 


- head from side to side. Vertical following move- 


ments are accomplished without difficulty in 
the usual fashion. During the change-over peri- 
od, horizontal eye movements are made more 
easily without apparent nystagmus. Optokinetic 


testing is abnormal in that only a occasional 


rudimentary horizontal response and no verti- 
cal response can be elicited. When the eyes are 
held closed, the head turning stops although 
the rhythmic shift in ocular deviation contin- 
ues. 

The eyes are anatomically entirely normal. 
The refractive error is OD +3.50 —3.50 CX 15 
and OS +2.50 —3.00 CX 165. With this correc- 
tion visual acuity has recently been recorded in 
the range of 10/30 in each eye. The patient has 
been reluctant to wear glasses, despite the fact 


_ that they seem to improve his acuity. 


The onset of the esotropia is felt by the 
parents to have been at birth. They recognized 
the alternating nature of fixation and the peri- 
odic head turning when the patient was about 1 
year of age but did not recognize its rhythmic 
pattern. Several experienced examiners felt the 
fixation pattern was alternating and cross-fixing 
at 1 year of age, and nystagmus was not recog- 
nized by any examiner until 4 years of age. 
Shortly thereafter, the periodicity of head and 
eye deviation was recognized, and this seems to 
have remained unchanged to the present. A 
recent electroencephalogram with simultaneous 
recording of eye movements revealed occasional 
high voltage spike potentials in the left and 
right parietal areas, but these were not consis- 
tently correlated with a change in eye move- 
ment. 

The family history is of interest in that the 
patient has one younger sibling with a similar 
general neurologic affectation as well as an 
alternating esotropia. There is, however, no 
periodicity in fixation, no head turn, and no 
nystagmus with null point. A second younger 
sibling has had normal growth and development 
and no eye problem. There is no other family 
history of mental retardation, strabismus, 6r 
nystagmus, nor is there known consanguinity in 
the family. 

Summary.—A 7-year-old boy with mild 
mental retardation and a familiar form of 
nonprogressive spinocerebellar degeneration 
was found to have esotropia with homony- 
mous alternating fixation. The fixing eye is 
maintained in a slightly abducted position 
which is the null point of a horizontal jerk 


_ nystagmus. This null point and the fixing 
= eye shift back and forth periodically from 
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left a right in a cycle lasting approximately 


five minutes. There is a compensatory head 
turning in the opposite direction with the 
same periodicity. 

CASE 2.—A boy born March 10, 1961, weigh- 
ing 5,422 gm (11 lb 15 oz) had an estimated 
gestation of 42 weeks. He was born with an 
occipital encephalocele measuring 5 cm in di- 
ameter, but moved all extremities well and 
appeared to be otherwise physically intact. The 
encephalocele was surgically removed at 1 
month of age. The operative findings were 
“pieces of hypoplastic cerebral tissue” and 
undifferentiated cystic material. There was a 


triangular defect in the skull, 1.5 cm in longest 
dimension, and this was covered with a flap of © 


galea and skin. The postoperative course was 
uneventful. The patient did not develop ob- 
vious hydrocephalus, although the head circum- 


ference has remained just above the 97th per- i; ' 


centile on repeated subsequent measurements. 


The patient sat alone at 10 months of age, 
walked with some stumbling at 2 years, and 
spoke single words and short sentences at 2% 
years. The parents noted some crossing of the 
eyes during the first year, but this seemed to 
lessen with advancing age, and the problems 
was not pursued medically. By 4 years of age 
the patient was still stumbling when he walked, 
and he was noted to turn his head to the right 
when watching television, as if he were looking 
primarily with his left eye. Because of these 
two problems, he was referred for evaluation to 
the Children’s Hospital Medical Center in June 
1965. Periodic examinations since that time 


have revealed a composite of mild neurological © 


difficulties. There is mild truncal instability 
when sitting and walking. The gait is broad- 
based and waddling. There is no intention 
tremor, but use of the right-upper extremity is 
awkward, and there is hyperreflexia and an 
extensor-plantar response on the right side. 
Intelligence is in the low-normal range. The 
patient attends special classes in the public 
schools. 


Ophthalmic examinations were performed in 
1965 and several times in 1970. The patient’s 
short attention span limited a definitive exam- 


ination at the earlier time, but an ocular move- __ 


ment disorder was apparent. There was a ten- 
dency occasionally to hold the head to the right 
with the eyes left. An intermittent nystagmus 
was noted in other directions of gaze. The more 
recent examinations have clarified this move- 
ment disorder. It is now apparent that there is 
a small-angle right esotropia and preferred fixa- 
tion with the left eye. The refractive error is 
OD -2.00 CX 130 OS —2.00 CX 50. Visual 
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acuity with correction is OD 20/50 and OS 
20/40. The direction of preferred fixation with 
the left eye periodically changes from right to 
left gaze, with a time interval of approximately 
two minutes in left gaze, one to 1144 minutes in 
right gaze, and about 30 seconds to change in 
either direction (Fig 2). Fixation never switch- 
es to the right eye, and on tests for binocular 


vision the right eye is suppressed. On move- 


ment away from the preferred direction of 
gaze, a jerk nystagmus develops with its fast 
component in the direction of movement. De- 
pending on whether the apparent null point is 
to the right or to the left, the nystagmus in the 
primary position periodically changes direction. 
The head moves freely when visual fixation is 
not maintained, but otherwise it periodically 
shifts from left to right to allow the eyes to be 
held at their current null point. There is no 
occlusional nystagmus. Optokinetic responses 


are poorly sustained, but are more easily elicit- 


ed with rotation toward the side to which the 
eyes are then deviated. The eyes are anatomi- 
cally normal. Confrontation fields are full. The 
patient prefers not to wear glasses despite the 
fact that spectacle correction appears to im- 
prove his visual acuity in some positions of 
gaze. 

Summary.—A 9-year-old boy with a his- 
tory of occipital encephalocele, surgically 
removed at 1 month of age, is slightly re- 
tarded and has signs of a right hemiparesis, 
gait abnormality, and truncal instability. 
His ocular abnormalties include a small-an- 
gle right esotropia and nystagmus with a 
periodically alternating null point and a 
compensatory alternating head deviation. 


Comment 


The most striking ocular abnormality of 
the two patients reported is a periodic alter- 
nation of gaze to the right and left. Under- 
lying this alternation is nystagmus with a 
null point that shifts from right to left and 
back again with a periodicity similar to that 
seen in periodic alternating nystagmus. As 
the null point shifts from side to side, the 
nystagmus, which can be induced in the 
primary position, changes direction. A further 
similarity to periodic alternating nystagmus 
is the occurrence of a neutral interval be- 
tween periods of gaze in either direction dur- 
ing which nystagmus is not prominent and 
there is no obligatory head positioning. 

3 On the other hand, gaze deviations have 
not been part of previous descriptions of 
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periodic alternating nystagmus, and there 7 

does not seem to be a null point in patients 
with this condition. In my patients a shift- 
ing null point dictated the direction in 
which the eyes were used. The deviation of 
the head appeared to be compensatory and 
was in a direction opposite to that of the 
eyes. There was no rigidity to the head 
position except when the eyes were fixing a 
stationary target, in which case the head 
was held so that the eyes were at their 
current null point. Any movement of the 
eyes away from the null point was accom- 
plished only at the expense of an increasing 
jerk nystagmus with fast component in the 
direction of movement. Vertical following 
movements were smoothly performed, and 
there was no vertical component to the nys- 
tagmus. Optokinetic responses were abnor- 
mal in both patients. 

Both patients also had an esotropia. In 
one the alternating fixation shifted in ho- 
monymous fashion with the null point, proba- 
bly because in the preferred position of lat- 
eral gaze, the view of the adducting eye was 
obscured by the nose. In the other patient 
the left eye was preferred for fixation at all 
times, but the preferred direction of fixation 
alternated with the shifting null point. It is 
interesting that neither patient accepted 
glasses with any enthusiasm, despite a sig- 
nificant astigmatic refractive error. A pos- 
sible explanation is that the preferred ob- 
lique direction of gaze through the spectacle 
lenses induced an image distortion which 
offset the gains of the astigmatic correction. 

The disorder in these patients seems quite 
similar to that described in an adult by 
Goldberg et al.1° These authors were more 
concerned with the dissociation of head and 
eye movement, although they did observe 
that the head turn disappeared when the 
eyes were closed (although the eyes contin- 
ued to alternate periodically and that volun- 
tary head movements were intact. Another 
patient with periodic alternating gaze devia- 
tion was reported by Kestenbaum! among a 
group of patients with periodic alternating 
nystagmus. Kestenbaum thought his pa- 
tient’s condition was similar to periodic al- 
ternating nystagmus except for the absence 
of a quick phase of the nystagmus, which he 
attributed to a palsy of voluntary gaze 
movements. Although my interpretation of 
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7, the findings sides i seems Josti ‘that 
_ both these previously reported patients had 

a condition similar to that of my own. 
The cause of the alternating null point is 
"uncertain. Presumably it reflects an underly- 
ing rhythm of central nervous system 
(CNS) functioning, the timing of which is 
: A closely related to that which underlies peri- 
= odic alternating nystagmus and cyclic ocu- 
= lomotor paralysis. The much slower circadi- 
= an rhythm of cyclic esotropia is clearly 
based on another kind of biological periodic- 
ity. Since the electroencephalograms in my 
patients showed no rhythmic changes in 
electrical activity to correspond with the 
periodic shift of the null point, it is reasona- 
ble to suppose that the focus for this 
rhythmic activity is deep within the CNS. 
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disease is striking in my patients and sug- 


gests a posterior fossa locus for the abnor- — 


mality. It is of interest that the patient 
reported by Goldberg et al’® was found to 
have a basillar and vertebral artery aneu- 
rysm with evidence of basillar artery insuf- 





ficiency. There is no way to know if the a 
periodicity of eye movement will persist as 


they grow older, but their other neurologic _ 
signs appear to be stationary at this point, — 
and both patients have made distinct devel- _ 


opmental progress in recent years. 


Key Words.—Congenital nystagmus; cyclic _ 
oculomotor phenomena; null point; nystagmus; 
periodic alternating gaze deviation; periodic al- 
ternating null point; periodic alternating nys- mr 


tagmus. 
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Twelve subjects with functional strabismic am- 
blyopia were tested for aniseikonia under condi- 
tions of normal binocular viewing. Controls con- 
sisted of ten subjects with normal binocular single 
vision and ten with alternating strabismus and no 
amblyopia. A polarizing filter haploscope “direct 
_ visual comparison” eikonometer was used. In 
comparison with the controls, the amblyopic group 
showed a small degree of aniseikonia, averaging 
0.3%. In the majority of these subjects, the am- 
blyopic eye “perceived” the target pattern as being 
smaller than the identical target pattern “‘per- 
ceived’ by the normal eye. 


ANISEIKONIA is defined! as a “condi- 
tion wherein the images presented to the 
cortex from the two eyes are abnormally 
unequal in size or shape. The difference in 
size is relative and aniseikonia becomes ap- 
parent only in binocular vision.” 

Thereby, a study of aniseikonia in stra- 
bismic amblyopia would seem inappropriate 
since the term “binocular vision” is usually 
not associated with strabismus or strabismic 
amblyopia. Certainly, strabismus and nor- 
mal binocular single vision are mutually 
exclusive by definition. Nevertheless, a form 
of binocular vision, albeit crude, does exist 
in the presence of strabismus and strabismic 
amblyopia. This binocular cooperation can 
be manifest by peripheral fusion, anomalous 
retinal correspondence, or even gross ste- 
reopsis. Aniseikonia can then, both theoreti- 
cally and practically, as will be shown, be 
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Fig 1.—Polarizing filter haploscope—‘‘direct visual 
comparison” type eikonometer utilizing projectors with 
16-mm zoom lenses. 


studied in individuals with strabismus and 
strabismic amblyopia. 

The stimulus for this work arose from a 
recent study of unilateral high myopia.* 
Several individuals so affected were found to 
have unexpected and remarkably high de- 
grees of aniseikonia, ranging from 10% up 
tọ 40%. The individuals tested, however, 
had varying degrees of amblyopia, due to 
either strabismus, anisometropia, or both. 
Was it possible that their aniseikonia was 
the result of their amblyopia and not their 
anisometropia? Could the blurred vision of 
amblyopia be falsely interpreted as anisei- 
konia? 

Recent surveys? of the pertinent litera- 
ture on amblyopia failed to answer or even 
discuss the question, although practically 
every other aspect of amblyopic vision has 
been studied. Much has also been written 
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Fig 2.—Polarizing filter haploscope-eikonometer 
from subject's point of view. Projected on screen are 
two target half circles which subject directs changes 
in size to match. (Circles in this figure are separated 
as they would be for a subject with a small esotropia.) 


about the possible causal relationship be- 
tween anisometropia, the resultant anisel- 
konia, and strabismus.®!° Yet, virtually no 
experimental work has been carried out to 
determine if strabismic amblyopia, per se, 
gives rise to aniseikonia through distortion 
or blurring of the image received or “‘per- 
ceived” by the amblyopic eye. 

The purpose of this study, therefore, is i 
determine if strabismic amblyopia is accom- 
panied by aniseikonia under conditions of 
normal binocular viewing. 


Materials and Methods 


Three groups of subjects were tested for 
aniseikonia: two control groups and a test group. 
The first control group consisted of ten subjects 
with normal binocular single vision, the second 
control group consisted of ten subjects with al- 
ternating strabismus and no amblyopia, and the 
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test group consisted of 12 subjects with strabis- 
mus and strabismic amblyopia varying from 
20/30 to 20/400. 

Subjects were selected from the Ophthalmolo- 
gy Clinic population of Children’s Memorial 
Hospital and Northwestern University Medical 
School, and from the members of the profes- 
sional staff of Children’s Memorial Hospital. 
Each potential subject had a complete eye ex- 
amination including cycloplegic refraction. In- 
dividuals with more than 1.25 diopters differ- 
ence (spherical equivalent) in refractive error 
between the two eyes were excluded, as were 
individuals with large cylindrical refractive 
errors, or individuals with strabismus whose 
suppression prevented the measurement of ani- 
seikonia. Ages ranged from 6 to 39 years old 
(Tables 1 to 3). 

Each subject wore his or her full spectacle 
correction during testing. The test was carried 
out at a 2-meter viewing distance. 

To measure aniseikonia, a polarizing filter 
haploscope “direct visual comparison” type eiko- 
nometer2 was designed and built (Fig 1 and 2). 
This method of eikonometry has been well 
proven by previous workers, and the results are 
highly reproducible. This method also correlates 
with other methods (fusional movements or 
stereoscopic spatial localization) at a “highly 
significant” level, statistically. 

Our eikonometer utilized two small 35-mm 
transparency projectors, fitted with 16-mm 
motion picture camera zoom (5:1) lenses. The 
zoom lens facilitated rapid change in the pro- 
jected target size and also maintained the level 
of total illumination of the projected target 
(illuminance) regardless of the actual size of 
the target at any given moment. This latter fea- 
ture prevented the contamination of our mea- 
surements by “luminance aniseikonia,”11 which 
might otherwise result. (Motion picture camera 
lenses were necessary to obtain the convenient 
parfocal feature throughout the zoom lens focal 
length range.) 


Arch Ophthal—Vol 87, Feb 1972 


midst 
Audie 


ei “Utes pean al 7 e` ai 
E Sar Y v À 5 ERA, AE se : 
= ye- m5; my, ut í ws Ty We i ae” 


| ANISEIKONTA—ROMANO & KOHN 


Table 1.—Aniseikonia in Ten Subj ects With Normal Binocular ingle Vision and 
No Significant Adlsocetrooie (Control Group 1) _ 
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t Refraction, plano, OU. 


Polarizing spectacles were fixed to a headrest 
to prevent inclination of the glasses and loss 
of the characteristic extinction produced by 
crossed filters. Polarizing filters were also placed 
before each of the projectors and aligned for 
maximum extinction. Ghost images were elim- 
inated by manipulation of incident illumination 
on the aluminized projection screen and/or ad- 
justment of the iris diaphragm on both of the 
projector lenses. 

The targets were half circles projected so as 
to compose a full circle together (Fig 2). In 
strabismic subjects, the targets were moved on 
the screen so as to appear to the subject prop- 
erly aligned, regardless of the subject’s stra- 
bismic deviation. The size of each half circle 
was then adjusted until the subject said they 
were equal in size. 

For each subject, a total of 16 determinations 
was made: four determinations were made 
(1) with the semicircles in a vertical position; 
(2) in a vertical position with images reversed; 
(3) in a horizontal position; (4) and in a hori- 
zontal position with images reversed. 


Results 


No significant difference was found be- 
tween measurements made in the horizontal 
and vertical meridians, or with images re- 
versed, for any given subject or group of 
subjects. There was no correlation between 
age or minor degrees of anisometropia and 
the degree or type of aniseikonia found in 
each group. 
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Age Anisometropia* 

(yr) (Spherical Equivalent, D) Mean % Standard Deviation % 
12 0.00 +0.54 2.16 
11 +0.25 +0.34 1.39 

Not available 0.00 +0.26 ae i i 
36 —0.12 +0.13 1.06 

12 0.00 +0.02 1.19 

31 0.00 —0.06 0.67 

13 —0.25 —0.07 0.88 

31 0.00 —0.43 1.96 

7 0.00 —0.45 iS 

11 +0.75 —0.60 3.90 
Averages for group —0.03 1.65 

Standard deviation for group 1.89 


* Sign convention: left eye compared to right eye in each case. 


In the first control group of normal sub- 
jects (Table 1), the average aniseikonia was 
0.03% with a standard deviation for the 
group of 1.89%. Within this group, five 
subjects were truly isometropic with no dif- 
ference in the refractive error of the two 
eyes, but there was no difference between 
the results obtained in these five subjects 
and the remaining five who had small 
amounts of anisometropia. 

In the second control group with alternat- 
ing strabismus but no amblyopia (‘Table 2), 
the average aniseikonia was 0.04% with a 
standard deviation of 1.76% for the group. 

In the test group with strabismic ambly- 
opia (Table 3), the average aniseikonia was 
+0.31% with a group standard deviation of 
2.37%. The plus average for this group 
means that the amblyopic eye required a 
target on the average of 0.31% larger than 
the normal eye at the point of subjective 
matching of sizes. This means that the am- 
blyopic eye “perceived” a given target as 
being slightly smaller in size than it ap- 
peared to the normal eye. 

Statistical analysis of the group averages 
and standard deviations by the Student’s 
t-test indicated that “a significant difference 
(between the test group and the control 
groups) was not proven’’!2 (P = 8% ie, the 
odds are 12:1 that the difference found is a 
real difference between the two groups and 
not simply a matter of chance and sample 
variation). 
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37> - and No POUAN Anisometropia (Control Group 2) ee 
AE TA EA 5 Aniseikonia* Se 
Éa | Case Age Suilediietrepta* ARE A, a 

2 No. (yr) (Spherical Equivalent, D) Mean % Standard Deviation % ae 
2 BARER 14 0.00 +0.35 0.73 Ee coe 
be Kors 9 41.00. +0.33 1.52 EEA ye 
Eesi- 29t 11 0.00 +0.28 1,09 397 A 
ae tes 9 0.00 +0.22 1.74 REA 
e i2 9 —0.25 +0.21 367 0 ERA 
PERAE 2 12 +0.37 —0.15 1.18 or E 

26 10 +0.50 —0.25 1.38 ee ieee 

Mist 7 28 +0.50 —0.48 1.25 R 
$ 31 7 —0.12 —0.67 1.98 i; isd 5 ie 
: Averages for group +0.04 1.55 } gi 
ee g Standard deviation for group To 1.76 ' ; ie os j 
< * Sign convention, left eye compared to right eye in each case. 
ara _ t Refraction, plano, OU. c a 
Bt oe 
ee Comment The second control group of subjects with | 


alternating strabismus and no amblyopia ac- | 
The results obtained in the normal con- tually performed better than the normal 
trol group are comparable to similar prior control group with regard to their standard — 
studies. Our normals had an average anisei- deviations. There are no comparable statis- 
konia of 0.03% (SD 1.65%). Hughes? exam- tics in the literature since previous studies _ 
ined 43 emmetropic patients, 14 of whom on aniseikonia in strabismus included aniso- x 
had “no measurable aniseikonia” while the metropic subjects whom we excluded from 
remaining 29 had an average of 1.43%. this study. 
Ogle? examined Air Force cadets and found The average for the test group is ‘much — — 
85% to have 0.25% or less aniseikonia, 95% larger than that for either control group peep 
to have 0.50% or less, and 100% to have (0.31% vs 0.03% and 0.04%), but the dif- 
1.00% or less. ference is considerably reduced when the 


Table 3.—Aniseikonia in 12 Subjects With Strabismic Amblyopia and No 
Significant Anisometropia (Test Group) 















Amblyopia Aniseikonia* 








rity Case Age Anisometropia* 




























is No. (yr) (Spherical Equivalent, D) Eye Vision Mean% Standard Deviation % 
nis 9 +0.50 OS 20/100 FGA 2.67 
10 9 +0.12 OD 20/50 +1.56 2.51 
32 39 0.00 , O0 -20/400 +0.81 2.11 eha ya 
rt, 7 +0.50 OS 20/200 +0.72 1.86 , Wee 
18 11 +0.12 OS 20/50 +0.56 1.25 
24 12 +0.12 OD 20/200 +0.43 1.71 
14 8 +1.00 OD 20/30 +0.03 2.29 J 
11 8 +1.25 OD 20/30 +0.03 1.81 <A 
7 +0.62 OS 20/40 —0.31 1.93 et 
6 9 —0.25 OS 20/80 —0.34 2.86 Ee 
8 6 +1.25 OS 20/70 —0.41 3.43 a: = 
10 24 +0.62 OS 20/40 —0.88 1.85 Fase 
A ny eR Averages for group +0.31 2.19 A 
: mea. ie Sa _ Standard deviation for group 2.37 
Se oe ‘Sign convention, amblyopic eye compared to normal eye. 
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standard deviations are considered. Even if 
one accepts this difference as significant on 
the basis of its statistical probability of 8%, 
the magnitude of this aniseikonia is still 
quite small and essentially negligible for all 
practical purposes. Since “normal” binocu- 
lar vision can be maintained in the presence 
of up to 5% aniseikonia,? it is difficult to 
attach any clinical significance to this 
amount of aniseikonia in the etiology of 
strabismus. 

The standard deviation of the test group 
with amblyopia was somewhat larger than 
either control group, indicating, not unex- 
pectedly, that the amblyopic eye is a little 
less precise in its judgments. 

Finally, it is of particular interest that for 
the majority of the subjects in the test 
group, the amblyopic eye required a larger 
target at matching than that viewed by the 
normal eye. Our original hypothesis for ani- 
seikonia in these subjects was that the im- 
age received or perceived by the amblyopic 
eye would be blurred and would therefore be 
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perceived as larger than it really was. If cate 


had been true, the amblyopic eye should 
have required a smaller target at matching, 
instead of the larger target in comparison 
with the normal eye. Therefore, if there is 
any significant aniseikonia, it will be in the 
direction of a smaller rather than a larger 
image as perceived by the amblyopic eye. 

It is difficult to understand why this 
should be so. But we do know that the 
amblyopic eye functions as a dark-adapted 
eye. Perhaps the small degree of aniseikonia 
which we measured in these subjects is in 
fact a phenomenon related to luminance 
aniseikonia.1! Further investigations are 
planned to study this possibility. 


This investigation was supported in part by Pub- 
lic Health Service grant RR05475 and the general 
research support grant of Children’s Memorial Hos- 
pital, fund 1434 and 1220. 


Key Words.—Functional amblyopia; stra- 
bismic amblyopia; aniseikonia; haploscope; 
amblyopia; strabismus; binocular vision; eiko- 
nometer. 


References 


1. Duke-Elder S, Abrams D: Ophthalmic optics 
and refraction, in System of Ophthalmology. St. 
Louis, CV Mosby Co, 1970, vol 5, pp 513-532. 

2. Ogle KN: Researches in Binocular Vision. 
New York, Hafner Publishing Co, 1950, pp 243-296. 

3. Romano PE, von Noorden GK: Knapp’s law 
and unilateral axial high myopia. Read before the 
29th annual meeting of the Wilmer Resident’s Asso- 
ciation, Baltimore, 1970. 

4. Burian HM: Pathophysiologic basis of ambly- 
opia and its treatment. Amer J Ophthal 67:1-12, 
1969. 

5. Francois J, Verriest G: The visual functions in 
strabismic amblyopia. J Pediat Ophthal 2:59-64, 
1965. 

6. Bielschowsky A: Congenital and acquired defi- 


Arch Ophthal—Vol 87, Feb 1972 


ʻ wt > -é 
t hY 4 
v To t P Wia 
Xz N wa Sasa Aa, cis 


it Phe ri [ = Ail ae aiid ~~ > ed at Fast ai ahe ey. dt 
basi iia og ii h Arya SATAA ea itr aaa a a a IB el 


ciencies of fusion. Amer J Ophthal 18:925-937, 1935. 

7. Hughes WL: Aniseikonia in emmetropia. Amer 
J Ophthal 20:887-890, 1937. 

8. Parks MM: Second thoughts about the patho- 
physiology of monofixational phoria. Amer Orthopt 
J 14:159-166, 1964. 

9. Helveston EM, von Noorden GK: Microtropia: 
A newly defined entity. Arch Ophthal 78:272-281, 
1967. 

10. Lang J: Microtropia. Arch Ophthal 81:758- 
762, 1969. 

11. Weale RA: Retinal irradiation and aniseiko- 
nia. Brit J Ophthal 38:248-249, 1954. 

12. Langley R: Practical Statistics. New York, 
Dover Publications, Inc, 1971, p 140. 





ca —— — n —— gpa : 
° 3 x = " a a pd S č 
Nett “TN > ' y i KUAT 
irp cael At: ` Pe č -o Nea 
- Ae 
; o~ 


178 ANISEIKONIA—ROMANO & KOHN 


a Phaze neath F Cie tote te a! 


f 


Electric Cataracts 


war cmt. =a ror, p EDP DA : E i 
O o T en t EEA 
. Ase TI S h Tis Kan yp 


a 


I. Sequential Changes, Unusual and Prognostic Findings 
Frederick T. Fraunfelder, MD, and Calvin Hanna, PhD, Little Rock, Ark 


The first serial slit-lamp photographs of electric 
cataracts from the earliest lens changes to dense 
opacities are presented. The lens vacuole forma- 
tion seen shortly after electrical injury has prog- 
nostic significance in indicating future lens changes. 
Two major patterns of lens vacuole formation are 
described, each of which leads to a different onset 
of cataract formation. When an electrical injury 
occurs especially to the head the pupil should be 
dilated within a few weeks after injury and the lens 
examined for the presence of vacuoles. 


Lens opacities may occur following 
electrical injury, especially if the area of 
electrical contact is on the head. In general, 
industrial accidents primarily affect the an- 
terior superficial lens cortex, while lightning 
injuries more often involve both the anterior 
and posterior subcapsular areas.1 Patients 
with extensive electrical injuries are such 
major medical problems that an ophthalmol- 
ogist is seldom contacted until months after 
injury and, even if consulted early, the ex- 
amination is often limited to bedside evalua- 
tion. The earliest eye changes are subcapsu- 
lar vacuoles located in the midperiphery of 
the anterior lens. Since initially there is no 
visual impairment, the pathological condi- 
tion is not found unless the pupil is dilated. 
For these reasons only a few detailed re- 
ports of the very early lens changes have 
been described. 

The purpose of this paper is (1) to pre- 
sent the first serial slit-lamp photographs of 
electrically induced lens changes from onset 
to maturity, (2) to evaluate the literature 
and our cases as to prognostic significance 
of early human electrically induced lens 
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Electrically Induced Lens Vacuoles 
Leading to Cataract Formation 


No. of 

Cases of 

Cataracts 
No. of (20/60 
Cases of Vision 


Author Vacuoles or Worse) 


Horton 19262 

Gjessing 19223 

Rhodes 19324 

Long 1962-19635,6 

Long 19667 

Liesenhoff and Kraus 19688 
Gassler 19689 

Denkhaus 196210 
Fraunfelder and Hanna 
Total 
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changes, (3) to describe different lens vac- 
uole patterns and point out their signif- 
icance, and (4) to present an unusual lens 
change secondary to an electrical insult. 


Report of Cases 


CASE 1.—A 40-year-old Negro man, while 
erecting a metal pole, received a 15,000 v elec- 
tric shock when the pole touched a high tension 
wire, instantly killing two fellow workers. He 
was unconscious for a number of minutes and 
amnesic for more than an hour. There were 
first degree burns to the entire face, second 
degree burns to the left temple and neck and 
both arms and legs, and third degree burns to 
his left wrist and both hands and feet. Twenty 
hours after injury an ophthalmologist noted a 
ring of about 100 anterior subcapsular vacuoles 
in the midperiphery region OS. Because of the 
severity of his injuries, the patient could not sit 
for slit-lamp photographs until the 11th day, by 
which time the vacuoles had increased in size 
(Fig 1, a). The right eye revealed no abnormal- 
ities, and there was 20/20 vision OU. The 
vacuoles continued to increase in size and with- 
in three months had started to coalesce (Fig 1, 
b). The vacuoles slowly disappeared and were 
replaced by fine snowflake anterior subcapsular 
opacities in the midperiphery which started to 
migrate centrally (Fig 1, c). At 18 months after 
injury vision still remained 20/20 OU. How, 
ever, at 24 months the left lens progressed 
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rapidly to 20/400 since the opacities now in- Literature Analysis 


volved the visual axis (Fig 1, d). The lens 
opacity remained fairly stationary with this 
same vision 28 months after the initial injury 
(Fig 1, e). The 20/20 right eye at 24 months 
suddenly developed multiple fine anterior sub- 
capsular vacuoles radiating from a point near 
the visual axis in a branching pattern and 
extending almost to the equator. For the next 
four months, the overall pattern remained the 
same; however, the vacuoles became crenated 
(Fig 1, f) with loss of the overlying capsular 
shagreen. Vision OD remained unchanged. 

CASE 2.—A 33-year-old white man removed a 
lady from an automobile at the scene of an 
accident in which a power and light pole had 
been broken. While he was standing in water, 
his forehead came into contact with a dangling 
15,000 v high-tension wire, causing him to sus- 
tain a third degree burn to the center of his 
forehead which required a full-thickness skin 
graft to cover the loss of skin and bone. 
Ophthalmic examination five days after injury 
revealed in both lenses multiple small peripher- 
al anterior and occasional posterior subcapsular 
vacuoles interspersed with fine irregular lens 
changes in the midperiphery. As the vacuoles 
increased slightly in size and gradually disap- 
peared, they were replaced by small linear 
opacities frequently in an arrowhead type pat- 
tern with the loss and distortion of the overly- 
ing capsule shagreen (Fig 2, d). Within a few 
months fine, lacy, cotton-like and granular type 
elevated opacities in the midperipheral anterior 
subcapsular region were seen. By five months 
these opacities had enlarged, become more 
dense, linearly aligned, and had started to mi- 
grate toward the visual axis (Fig 2, a and e). 
These lens changes progressed over the next 
five to eight months to evolve into a raised 
central opacity (Fig 2, b, c, and f) which is 
thicker at its periphery than at its center. As 
the white central opacity became more dense, 
the posterior subcapsular region developed a 
faint polychromatic scheen with occasional pos- 
terior subcapsular vacuoles and opacities. Vi- 
sion fell to 20/200 OU, and cataract extractions 
were performed at 11 months OS and 13 
months OD after injury with resultant 20/15 
vision OU. 

CASE 3 THROUGH 7.—Five additional patients 
who have had major electrical injuries of mag- 
nitude to cause unconsciousness and amnesia 
have been followed up from 9 to 30 months. 
These patients were not burned extensively 
about the head, and no ocular changes were 
found. These cases were not observed early 
gnough to examine for the presence of lens 
vacuoles. 


An extensive review of past publications 
of electrically induced lens changes was un- 
dertaken to document whether subcapsular 
vacuole formation had prognostic signif- 
icance in determining the degree of future 
cataract development. The following criteria 
were followed before cases were included in 
this tabulation: 

1. Eyes which exhibited early lens vac- 
uoles secondary to electrical injury were 
followed up for a minimum of 18 months 
after injury or until cataracts developed. 

2. Vision secondary to subsequent lens 
changes was 20/60 or worse before being 
considered cataractous. 

As shown in the Table, 14 lenses in the 
literature and our three lenses fit the above 
criteria. Of the 17 lenses, 14 or 82% de- 
veloped major cataracts (20/60 or worse), 
and almost all of these lenses came to sur- 
gery. 


Comment 


Vacuoles of the lens are the initial lens 
change noted shortly after electrical inju- 
ry.11 In experimental electrically induced 
lens changes, the initial change in most cata- 
racts was lens vacuoles.58 Long states that 
he doubts if lens opacities develop in ab- 
sence of vacuolation. He bases this largely 
on observations in rabbits and in a few 
human cases (written communication, Dec, 
19, 1970). If more human cases are dilated 
shortly after injury, this concept may be 
borne out. The reasons vacuoles are not 
more frequently seen in humans are that 
either patients are seen under adverse medi- 
cal and hospital conditions, that vacuoles 
are missed without pupillary dilatation, or, if 
small, only differentiated by slit-lamp exam- 
ination. Small vacuoles can be easily missed 
and are best seen in retroillumination. Re- 
ferrals of this type of case to ophthalmolo- 
gists usually come when the patient has 
visual complaints, which is long after the 
stage of vacuole formation. The importance 
of recognition of early vacuole formation in 
prognosis of these lens changes has not been 
fully appreciated; therefore, they are not 
specifically looked for. As supported by the 
cases in this report, past cases seen, and 
retrospective review of cases in the litera- 
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Fig 1.—Number of days or months after electrical injury when photographs were taken (case 1): a, OS, 11 
days; b, OS, 3 months; c, OS, 9 months; d, OS, 24 months; e, OS, 28 months; f, OD, 28 months. 
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Fig 2.—Number of days or months after electrical injury when photographs were taken (case 2): a, OD, 5 
months; b, OD, 13 months; c, OD, 13 months; d, OS, 1 month; e, OS, 5 months; f, OS, 11 months. 
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ture, there is a suggestion that there may be 
several types of vacuole patterns. 
One pattern occurs when the electric in- 


=“ sult is sufficient to cause large’ anterior ‘sub- 


capsular vacuoles in the midperiphery which 
in time coalesce. The initial vacuoles are 
slowly replaced by snowflake or arrowhead 
anterior subcapsular opacities which eventu- 
ally migrate to the visual axis. There are 
only occasional initial lens changes other 
than in the area of the vacuole formation. 
The primary electrical contact may not be 
on the head or of insufficient voltage to 
cause the more rapid lens changes found in 
the second type. The farther away from the 
eye the primary electrical contact is, the 
more likely this type of pattern occurs. 
Electrical contact away from the head (case 
3 to 7) only occasionally causes extensive 
lens changes. The more slowly developing 
pattern is documented photographically by 
OS in case 1. 

Another pattern has a much more rapidly 
developing cataract. These lens changes usu- 
ally have smaller vacuoles which are soon 
interspersed with significant lens opacities 
not necessarily developing in the area of 
previous vacuole formation as in the first 
type. This may occur within hours or days 
after the electrical insult. This type of lens 
change will have a more rapid course since 
significant lens opacities are typically associ- 
ated with major electrical injuries especially 
to the head. This type change is photogra- 
phically documented OU by case 2. 

The greatly delayed spoked vacuole for- 
mation in case 1 OD has not previously 
been reported before as being secondary to 
electrical injury. We have no explanation 
for this type pattern. 

The only statement in the literature con- 
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cerning lens vacuoles having prognostic sig- 
nificance for future cataract formation was 
made by Long.” 
It is probable that early changes consisting 
of anterior subcapsular vacuolization may 
be detected within a few hours following 
shock and that these observations may be 
of aid in determining the visual prognosis. 
Since our first case had marked lens vacuoli- 
zation with 20/20 vision 18 months after 
onset of vacuoles, this hypothesis was diffi- 
cult to accept. However, within six months 
the midperipheral opacities had migrated 
into the visual axis with resultant 20/400 
vision. A retrospective study of the world 
literature along with our cases was under- 
taken to define further the prognostic value 
of vacuolization. Lack of detailed descrip- 
tion and incomplete follow-ups hampered 
tabulation, as in many retrospective studies; 
however, numerous personal communica- 
tions aided in the tabulation. The 18-month 
follow-up period was arbitrary since reports 
of dense electric cataracts have been report- 
ed even 11 years after injury.!? The clinical 
and experimental data‘! strongly suggests 
that the presence of electrically induced an- 
terior subcapsular lens vacuoles progress in 
most cases (Table) to major lens changes. 
However, an occasional vacuole may not 
lead to significant lens opacities. 


This investigation was supported by National 
Institutes of Health research grants EY-00270 and 
EY-00239 from the National Eye Institute, and by 
grant RR-49 from the General Clinical Research 
Center Program of the Division of Research Re- 
sources, National Institutes of Health. 

John Chenault Long, MD, gave assistance, and 
Gaither Johnston, MD, aided in obtaining cases. 


Key Words.—Electrical injury; electrical 
cataracts; lens vacuoles; prognosis of electrical 
cataracts; anterior subcapsular cataracts; pos- 
terior subcapsular cataracts. 
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Clinicopathologic Case Reports 





Edited by William H. Spencer, MD 
University of California 
San Francisco 94122 


Electric Cataracts 


II. Ultrastructural Lens Changes 


Calvin Hanna, PhD, and Frederick T. Fraunfelder, MD, Little Rock, Ark 


This is the first reported electron-microscopic 
evaluation of lens changes in electric cataracts. The 
anterior subcapsular opacity of these cataracts 
was composed of elongating and proliferating epi- 
thelial cells. Each elongating cell was surrounded 
by its own capsule. The posterior cortex of the 
lens was diffusely opaque and fibers in this region 
contained many small dense circular bodies. The 
anterior lens changes appear to be due to an elec- 
trically induced proliferation and abnormal differen- 
tiation of epithelial cells while the posterior changes 
involve faulty formation of lens fibers. 


Tue CONTACT of electric current to the 
head may result in the development of lenti- 
cular opacities.1-5 Over a period of months or 
years a central white anterior subcapsular 
cataract develops.!:? The electrically induced 
lens changes in this report have been serially 
photographed? with cataract extractions per- 
formed 11 to 13 months postinjury. This 
is the first microscopic,5 autoradiographic, 
and ultrastructural study of human electric 
cataracts. 


Report of a Case 


A 33-year-old white man was burned on the 
forehead with a 15,000 v electric wire. Five days 
postinjury there were small anterior subcapsu- 
lar, and occasional posterior subcapsular, vacu- 
oles interspersed with fine irregular lens changes 


Submitted for publication May 26, 1971. 

From the departments of ophthalmology and 
pharmacology, University of Arkansas Medical Cen- 
ter, Little Rock, Ark. 

Read before the Section on Ophthalmology at the 
120th annual convention of the American Medical 
Association, Atlantic City, NJ, June 21, 1971. 

Reprint requests to Department of Ophthalmolo- 
2%, University of Arkansas Medical Center, Little 
Rock, Ark 72201 (Dr. Fraunfelder). 





Fig 1.—Slit-lamp photographs of electrical cataract 
lenses. Top, Left lens illustrating anterior position of 
central opacity (arrow). Bottom, Right lens under 
retro-illumination showing general orientation of fine 
opacities in anterior midperiphery toward central cata- 
ract (arrow). 
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Fig 2.—Maturing lens fibers 
contain scanty endoplasmic re- 
ticulum (ER) and many tonofila- 
ments (TF). Tonofilaments are 
similar in quantity and structure 
to epithelial cells of lens. Micro- 
tubules (MT) are abundant in new- 
ly forming lens fibers but mito- 
chondrial are scarce (X 18,000). 


Fig 3.—dAnterior cataract con- Sia 
sists of multiple layer of cells Ki 
which is thickened at edges by val 
infolding of fibers. This autoradio- Ba 


graph indicates that all cells in 
this area have incorporated cells 
(E) and extracellular material ( F) 
covered by the lens capsule (C) 
(toluidine blue, X 1,000). 





Fig 4.—Electron micrograph 
showing individual capsule (C) 
surrounding individual cell (x 18,- 
000). 
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in the midperiphery region of both lenses. Fine 
snowflake anterior subcapsular opacities ap- 
peared in the midperiphery as the vacuoles 
gradually disappeared. These opacities enlarged 
SS in size, elongated, became more dense, and then 
E. migrated at about five months to the pupillary 
Bg area. This migration formed an elevated white 
= opacity in both lenses (Fig 1). At 11 months, 
FE the visual acuity in both eyes was 20/200. Un- 
K- complicated cryoextractions of these cataracts 
were performed at 11 months on the left eye 
and 13 months on the right eye, postinjury with 
a resultant 20/15 vision OU. 


Materials and Methods 





The left lens was immediately incubated on 
. removal at 37 C for three quarters of an hour 
in 1 ml of tissue culture media TC-199 con- 
taining 3 microcuries/ml of tritiated leucine and 
b 1 microcurie/ml of tritiated thymidine with a 
specific activity of 5 curies/millimol. Freshly 
JOE prepared 4%, formaldehyde was added to the 
E tissue culture medium, and the lens was fixed 


S, for three days. The right lens on removal was 
RY immediately fixed in 3% glutaraldehyde solu- 
i tion. Both lenses were stained with osmium te- 
E. troxide, dehydrated with ethanol and propylene 
oa oxide over a period of two weeks, and embedded 
ope in an epoxy resin (Araldite). Sagittal plane 
E sections through the center of the lens were 
B. cut In thick for autoradiography and less than 


0.074 thick (stained with uranyl acetate and 
lead citrate) for electron microscope study. 


Observations 


Lens Capsule and Equatorial Cells. —Both 
lenses exhibited elevated white anterior sub- 
capsular lens changes located just beneath 
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Fig 5.—Central area of anterior 
subcapsular cataract is thin and 
only several cell layers thick. This 
photomicrograph of autoradiogram 
shows black dots located over cap- 
sule (C), epithelial cells (E), and 
fibrous mass of cataract. Black 
dots represent areas where tritiat- 
ed leucine was incorporated into 
new protein of cell and transport 
of this protein to capsule and fi- 
brous mass. One epithelial cell 
(arrow) contains number of black 
dots concentrated in nucleus (to- 
luidine blue, (X500). 


Fig 6.—Cells at base of anterior subcapsular cata- 
ract were occasionally undergoing mitosis (X 18,000). 


the capsule (Fig 1). The lens capsule was of 
normal thickness and homogenous in struc- 
ture. 

The equatorial fibers and the lens bow 
were normal. The cytoplasm of the equatori- 
al cells contained Golgi-apparatus, rough- 
surfaced endoplasmic reticulum, mitochon- 
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dria, and numerous tonofibrils. Deeper in 
the cortex at the equator the lens fibers were 
normal and contained few cytoplasmic organ- 
elles (Fig 2). The tonofibrillar content of 
these cells was greatly increased and large 
polyribosomes appeared to be attached to 
the tonofibrils. The anucleate fibers in the 
center of the lens were also normal and 
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contained only a highly compacted amor- 
phous material. 

Anterior Subcapsular Opacity.—The 
raised central anterior subcapsular lens 
opacity in both eyes measured about 1.2 mm 
horizontally and 2.5 mm vertically (Fig 1). 
A pile-up of elongated epithelial cells of 
similar size was found directly beneath the 





Fig 7.—Under capsule (C) in central area of anterior capsular cataract, epithelial cells (E) are sep- 
arated by capsular material (CM) that contains small fibrils (SF) (Xx 12,000). 


Fig 8.—Posterior to area in Fig 7 are located more cells many of which contain extensive endo- 
plasmic reticulum (ER) and fibrillar material (FM) (x 12,000). 
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lens capsule (Fig 3). The cells of the central were found to be undergoing DNA synthesis 
“a opacity were covered by individual mem- and had incorporated tritiated thymidine 
4 branes that resembled the lens capsule in into new DNA (Fig 5). Cells in this area 
aa structure (Fig 4). These cells and other were undergoing mitosis (Fig 6). The base > 
k epithelial cells of the lens were viable since of the opacity is a zone of proliferating cells 
i each incorporated tritiated leucine into new as indicated by cells undergoing both DNA 
a protein (Fig 5). synthesis and mitosis. 
Be Cells at the base of the anterior opacity Cells at the edge of the anterior opacity 
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Fig 9.—In anterior midperiphery of lens, there are small plaques of subcapsular (C) epithelial cells 
that contain an extensive endoplasmic reticulum (ER). Some of endoplasmic reticulum or Golgi-appara- 
tus contains dark staining material (arrow) similar to that shown in Fig 11 (x 15,000). 


Fig 10.—Enlarged view of capsular material surrounding individual cells in central opacity reveal 
presence of fine fibrils. These fibrils are short, thin, and nonbanded while occasional thick fibrils 
found in long bundles are banded with periodicity of about 600 A (<x 50,000). 
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Fig 11.—Cells of anterior subcapsular cataract exhibit extensive endoplasmic reticulum. These cells 
have dense staining areas (arrow) as noted in Fig 9. They appear to contain smooth surfaced endo- 
plasmic reticulum or Golgi-apparatus (X 18,000). 


Fig 12.—Enlargement of area $ fi, ta ah oe Bor: exhibited considerable infolding (Fig 3, 7 
staining, bodies, do contain very fine fbrilar material through 9). These cells appeared to have 
| migrated from the midperiphery region. Oc- 
$ S 4 Se aia casional snowflake-like opacities are present 
in the midperiphery region (Fig 1). These 
small opacities appeared to be due to the 
presence of groups of elongated epithelial 
cells each of which are enclosed by a cap- 
sule. These epithelical cells resembled the 
normal developing lens fibers in structure by 
the presence of an extensive endoplasmic 
reticulum and the near absence of mitochon- 
dria (Fig 9). 

The capsule surrounding individual cells 
contained many small fibrils (Fig 10). Occa- 
sionally the fibrils were large enough to 
exhibit banding with a periodicity of about 
600 Angstroms indicating collagen protein. — 

Many of the elongated epithelial cells in 
the anterior central opacity contained small 
darkly staining areas (Fig 11). The areas 
appeared to consist of an endoplasmic reti- 
culum filled with a fibrillar substance resem- 
bling tropocollagen in structure (Fig 12). p: 

Posterior Lens Opacity.—Many of the fib- 2 
ers located in the posterior cortex of the lens 4 
contained small intracellular circular bodies 
(Fig 13). These circular bodies were only a 
one per lens fiber, and exhibited mamy 
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i shapes (Fig 14). The long fibrous strands in cells to differentiate. As the vacuoles disap- 
these circular bodies were composed of tight- pear these differentiated epithelial cells form 

Kz ly packed fibrils (Fig 15). - the small snowflake-like opacities. It is not 

BS known if cell division in the epithelial ac- 

oe: Comment companies this early response to the electri- 

F ‘ cal injury. 

RS Midperipheral anterior subcapsular vac- As the opacities in the midperiphery in- 

gs uoles are the result of electrical injury. This 
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electrical injury in turn induces the normal- 
ly nondividing anterior surface epithelial 





crease in size and number, they migrate to 
form the dense, elevated central opacity.” 
The central opacity continues to grow in 


Fig 13.—Autoradiogram of pos- 
terior lens cortex region showing 
multitude of circular bodies. This 
area of lens did not incorporate 
tritiated leucine into protein as in- 
dicated by almost total lack of 
black dots over cells (toluidine 
blue, Xx 1,000). 


Fig 14.—Small circular bodies of Fig 13 are composed of bundles of fibrous material and amor- 
phous substance. Circular bodies take on many shapes and this circular body was located in lens 


fiber under posterior capsule (x 25,000). 
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Fig 15.—Circular bodies are located also in posterior 
deeper cortex region. They have same composition as 
those found more superficially (x 25,000). 


number of cells as the result of a layer of 
basal cells that divide. In time, the central 
opacity becomes an elevated subcapsular 
mass of cells all without discernable orienta- 
tion. This cataract is morphologically simi- 
lar to an anterior subcapsular cataract due 
to direct trauma. The individual cells also 
differentiate into short lens fibers. This pro- 
cess of division and differentiation of an un- 
organized mass of cells is analagous to that 
of the cells of a solid tumor. The cells at the 
base of a malignant tumor divide and the 
new cells form a disorganized mass.7 In this 
respect, the electric cataract is a solid tumor 
surrounded by the lens capsule. 

How the epithelial cells of the lens located 
just under the iris are induced to undergo 
differentiation following the passage of an 
electric current is unknown. Experimental 
electric cataracts in animals have not fully 
explained the origin of this opacity especial- 
ly since a more rapidly developing cataract 
is produced.? In the experimental cataract 
there is an early and massive loss of epithefi- 
al cells of the lens which is followed by a 
rapidly developing opacification involving 
the nucleus and cortex of the lens.2 

Each epithelial cell in the central opacity 
of the electric cataract appears to be produc- 
ing an individual capsule. The capsule is 
most likely composed of collagen fibrils and 
a matrix of mucopolysaccharides. Evidence 
for the fibrils of the capsule being composed 
of collagen is based on the size, shape, and 
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structure.8 Pure large collagen fibers exhibit 
a characteristic periodicity of bands. This 
characteristic of the large collagen fibers is 
lost in the small collagen fibrils and the 
periodicity of the bands vary widely depend- 
ing on the fixative and staining agent. 

The posterior cortex region of the electric 
cataract develops an orange color and a 
polychromatic sheen in the posterior cap- 
sule. The lens fibers of the posterior cortex 
contain numerous intrafibrillar structures 
and round bodies which are not found in the 
noncataractous human lens. However, to 
what extent these intrafibrillar structures 
contribute to the posterior opacity is not 
indicated by this study. They could be of a 
size to alter light passage thereby causing 
the orange discoloration. During the de- 
velopment of this electric cataract the poste- 
rior subcapsular region contained vacuoles. 
These vacuoles may have resulted from the 
development of these round bodies in the 
newly forming lens fibers. 


This investigation was supported by National 
Institutes of Health research grants EY-00270 and 
EY-00239 from the National Eye Institute, and by 
grant RR-49 from the General Clinical Research 
Centers Program of the Division of Research Re- 
sources, National Institutes of Health. 

Catherine Dodd rendered technical assistance. 


Key Words.—Electric cataract; ultrastruc- 
ture; lens fibers, lens capsule; autoradiography; 
electrical injury; anterior subcapsular cataracts; 
posterior subcapsular cataracts. ’ 
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Balloon Cell Nevus of the Conjunctiva 


David D. Pfaffenbach, MD; William R. Green, M D; 
and A. Edward Maumenee, M D, Baltimore 


Balloon nevus cells are an uncommon variation 
of the conventional nevus cell. These balloon 
cells have been reported to occur in nevi and in 
malignant melanomas of the skin and choroid. Bal- 
loon cells are considered to be nevus cells arrest- 
ed in the stage of melanin synthesis. This report 
documents the occurrence of balloon nevus cells 
in an active, compound nevus of the palpebral 
conjunctiva. 


Barroon CELL nevi are characterized 
by the presence of large, pale staining, finely 
vesiculated nevus cells. Balloon nevus cells 
are a variant of the ordinary nevus cell and 
have been reported to occur in compound 
nevi, blue nevi, and malignant melanomas of 
the skin.? They have also been observed in 
choroidal nevi.2-* To our knowledge, a nevus 
of the conjunctiva containing balloon cells 
has not been observed previously. 

The patient reported here is of interest 
because she had an active, aggressive, and 
recurrent compound nevus of the conjuncti- 
va that was treated with numerous excisions 
over a 28-year period. The lesion was inter- 
preted on three occasions as a malignant 
melanoma. At the time of the last excision, a 
large portion of the tumor in one area con- 
sisted solely of balloon nevus cells. 


Submitted for publication July 12, 1971. 

From the Eye Pathology Laboratory, the Wilmer 
Ophthalmological Institute, and the Department of 
Pathology, the Johns Hopkins Hospital, Baltimore. 

Read in part before the 30th annual meeting of the 
Wilmer Residents Association, Baltimore, April 23, 
1971. 

Reprint requests to the Eye Pathology Laboratory, 
the Johns Hopkins Hospital, 601 N Broadway, Bal- 
timore 21205 (Dr. Green). 


Report of a Case 


The patient, a 39-year-old white woman, had 
been observed by other examiners at age 11 (in 
1942) to have a slightly elevated, plaque-like 
lesion, 6 to 8 mm in diameter, on the temporal 
bulbar conjunctiva of the left eye. Numerous 
blood vessels were present on the edges of the 
lesion, which was movable and not attached to 
the episclera. It was excised and was reported 
as histopathologically “benign.” 

Fourteen years later (1956), the patient not- 
ed two small, enlarging, pigmented spots in the 
center of the palpebral conjunctiva of the left 
lower lid. Upon examination, one spot was 2 
mm and another 5 mm from the lid margin. 
The lesions were excised, and the histopatho- 
logical condition was reported as benign. 

In 1958, two years later, there was recur- 
rence of a pigmented spot in the area of 
previous excision in the conjunctiva of the left 
lower lid. The lesion was removed again, and 
the histopathologic report was “consistent with 
a malignant melanoma” (Fig 1). Radical orbital 
surgery was advised, but the patient refused. 
Two years later (1960), recurrence was again 
noted in the same area of the lid conjunctiva, 
and excisional biopsy demonstrated tissue simi- 
lar to that found in 1958. In early 1961, a small 
pigmented spot reappeared on the conjunctiva 
of the left lower lid, and it was thought clinical- 
ly to represent melanosis. However, the histo- 
pathologic interpretation of this lesion was 
again “malignant melanoma.” 

The patient was first seen at the Wilmer 
Institute in June 1962. Ocular examination was 
within normal limits except for the left lower 
lid. A pigmented lesion about 4 mm in diame- 
ter was present nasally on the lid margin; and 
a pigmented, cystic lesion that measured 4 X 6 
mm was noted on the palpebral conjunctiva at 
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Fig 1.—Palpebral conjunctiva 
and tarsus of left lower lid con- 
taining active, compound nevus. 
Lesion was originally interpreted 
as ‘‘consistent with malignant mel- 
anoma"’ (hematoxylin-eosin, x45). 





Fig 2.—Cystic compound nevus (arrow) that had 


gradually enlarged clinically. 


Fig 3.—Actively growing, nonpigmented, cystic com- 


pound nevus (arrowhead). 





i i 
. d > 


ON CELL NEVUS—P AFFENBACH ET AL 












the junction of the middle and outer one third 
of the lid. On biopsy, these lesions were histo- 
pathologically interpreted as being active, com- 
pound nevi with no evidence of malignancy. 
The cystic appearance was due to epithelial 
invaginations from the surface. 

Ten months later (April 1963), all visible 
tumor was excised from the patient’s left lower 
lid. Microscopic examination disclosed nests of 
nevus cells in the subepithelial tissue of the lid, 
and multiple inclusion-cysts containing goblet 
cells in the deeper tissue. 

No evidence of recurrence was noted for 
more than three years. In July 1966, a slightly 
pigmented nodule, 3 X 4 mm in size, was noted 
behind the punctum of the left lower lid (Fig 
2). The patient was followed and in June 1969, 
was observed to have enlargement of the nodule 
near the punctum. In addition, a cystic, pedun- 
culated, nonpigmented lesion, 5 X 6 mm, was 
present at the temporal margin of the lid (Fig 
3). Both lesions were excised. 

Histopathologic examination disclosed the le- 
sions to be compound nevi of the conjunctiva. 
The nasally located lesion was composed of 
ordinary nevus cells with moderate pleomorph- 
ism and minimal pigmentation; numerous epi- 
thelially lined cystic spaces were also seen deep 
in the lesion. The overlying conjunctival epi- 
thelium had undergone squamous metaplasia. 
Chronic inflammatory cells were present in the 
substantia propria and in some areas of the 
nevus. One small area was composed solely of 
balloon nevus cells. 

The compound nevus that was removed tem- 
porally was composed largely of balloon nevus 
cells. These large nevus cells had deeply baso- 
philic, small, centrally-placed nuclei and abun- 
dant, slightly eosinophilic, vesiculated cyto? 
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Fig 4.—Papebral conjunctiva, left lower lid, contain- 
ing compound nevus with ordinary nevus cells and 
balloon nevus cells (arrow) (hematoxylin-eosin, x 125). 





Fig 5.—Balloon nevus cells with pyknotic central 
nuclei and vesiculated cytoplasm (hematoxylin-eosin, 
<x 460). 
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plasm (Fig 4 and 5). | 

Studies with special stains included Alcian 
blue and colloidal iron with and without hyalu- 
ronidase, PAS with and without diastase, and 
Fontana-Masson stain for melanin granules. 
The vesiculated cytoplasm of the balloon cells 
stained moderately positive with the Alcian 
blue and colloidal iron and was not hyaluroni- 
dase sensitive. The PAS reaction was weakly 
positive. Melanin granules were not seen in the 
balloon cells. 

These lesions were interpreted as being ac- 
tive, compound nevi of the conjunctiva contain- 
ing balloon nevus cells. Histologic sections of 
the specimens taken from the conjunctiva in 
1956, 1958, 1960, and 1961 were all obtained 
from other hospitals, reviewed, and were inter- 
preted as demonstrating an active compound 
nevus of the conjunctiva. The lesions from 
1958, 1960, and 1961 had previously been inter- 
preted as being malignant melanomas. 


Comment 


The lesion of the conjunctiva in this pa- 
tient is unusual in two respects. First, is the 
fact that the compound nevus was multicen- 
tric and demonstrated active growth and 
recurrences over a 27-year period. The le- 
sion was not only active in its growth and 
recurrence but had an active and aggressive 
cytologic appearance, as manifested by con- 
siderable pleomorphism and some mitotic 
activity. The lesions removed in 1958, 1960, 
and 1961 had been originally interpreted as 
showing malignant melanoma. We obtained 
representative sections from the previous 
specimens and review of all of them dis- 
closed a compound nevus with pleomorph- 
ism and mitotic activity near the surface but 
maturation to the more classical small nevus 
cell in the deeper portions. Also, all speci- 
mens showed epithelially-lined invagina- 
tions and cysts, a feature commonly ob- 
served in compound nevi of the conjunctiva. 

The second unusual feature of the 
conjunctival nevus in this case is the pres- 
ence of balloon nevus cells. Such cells char- 
acteristically have abundant, pale-staining, 
vesiculated cytoplasm with a small, hyper- 
chromatic, centrally-placed nucleus. Nevi 
with balloon cells are an uncommon entity, 
and they have been studied in detail by 
Schrader and Helwig.! They reported on 
balloon nevus cells that were found in com- 
pound nevi, blue nevi, and malignant mela- 
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Si nomas of e skin: Utilizing histochemical 
= techniques, they concluded that in balloon 


-~ nevus cells there is an arrest in melanin 


_ biosynthesis, with the accumulation of mel- 
~ anin precursors within the vesicles in the 
= cytoplasm. 

Balloon nevus cells have been occasional- 
ly observed in choroidal nevi.2-4 Similar cells 
have been thought to represent histiocytes 
that had engulfed lipid material in necrotic 
malignant melanomas,?:5:6 but they are now 
thought to be balloon cells of melanocytic 
origin. Since these balloon cells are consid- 
ered to be nevus cells arrested during mela- 
nin synthesis, their presence in tumors does 


Ske tae ei a ‘BALLOON CELL NEVUS—PPAFFENBACH ET AL 


not in any way indicate whether the Jesion 
is benign or malignant. 

This case illustrates that balloon nevus 
cells may occur in association with an ac- 
tive, compound nevus of the conjunctiva. To 
our knowledge, balloon nevus cells have not 
previously been reported to occur in the 
conjunctiva, and thus the present case 
should be brought to the attention of those 
interested in ocular pathology. E ENE 

William M. Shelley, MD, and Lorenz E. Zim- 


merman, MD, reviewed the histopathologic material 
and Dave Andrews gave editorial assistance. 


Key Words.—Conjunctiva; nevus; balloon 
cells; malignant melanoma; balloon cell nevus; 
balloon nevus cell. 
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measurements only in a modified metric system (as described in Vawter SM, 
DeForest RE: The international metric system and medicine. JAMA 218:723- 


726, 1971)... 


Thus to be set into retirement among those units with which former times 
found favor are the inch, the foot, the ounce, the pound. Lest you grieve their 
loss too greatly, consider some of the company they thence will join: 
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Surgical Techniques 





Edited by Charles E. Iliff, MD 
14 W Mt. Vernon Pl, 
Baltimore, Md 21201 


A modified enucleation procedure places the im- 
plant within the muscle cone posterior to the pos- 
terior layer of Tenon’s capsule. Another important 
surgical maneuver is the suturing of the inferior 
oblique muscle to the inferior border of the lateral 
rectus muscle, which helps to maintain the integri- 
ty of Lockwood’s ligament and provide additional 
support for the implant. A hollow silicone implant 
was devised and used in conjunction with the pro- 
cedure. The results have been very encouraging 
with less formation of a superior lid sulcus and 
upper lid ptosis. 


Because of the development of com- 
mon postoperative enucleation complica- 
tions, namely, a deep superior lid sulcus 
formation, implant migration, and upper lid 


ptosis, a modified surgical approach has 
been developed. 


Surgical Technique 


An enucleation is performed in the usual 
manner, with emphasis on preservation of as 
much Tenon’s capsule as possible and very 
gentle handling of tissues as well as minimal 
excision of normal tissue. 

A limbal peritomy is made with either a 
scissors or a No. 15 blade (Bard-Parker). Con- 
junctiva and Tenon’s capsule are dissected free 
up to the insertions of the extraocular muscles. 
The four rectus muscles are severed from their 
insertions; only the medial and lateral rectus 
are tagged. The superior oblique is severed 
from its insertion and allowed to retract freely. 
The inferior oblique then is severed from its 
insertion. However, rather than allowing it to 
retract permanently, the free edge is sutured to 
the inferior border of the lateral rectus muscle 
approximately 8 mm posterior to its free edge. 
This can be done before or after removal of the 
globe. It is an important maneuver as it abets 
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Enucleation Surgery 


A New Technique 
David B. Soll, MD, Philadelphia 





Fig 1.—Hollow 16 mm silicone enucleation implant 
with Dacron velour anterior surface. 


Fig 2.—Posterior layers of Tenon’s capsule have been 
imbricated over implant. A suture bite was taken through 
anterior Dacron velour surface. Horizontal rectus muscles 
are shown sutured together over the posterior layer of 
Tenon’s. A suture bite also has been taken through an- 
terior Dacron velour surface of implant by this muscle 
suture. Catgut suture uniting horizontal rectus muscles 
has not been cut yet. 





in maintaining the integrity of Lockwood’s liga- 
ment. The sclera is inspected and all remaining 
adhesions between sclera and Tenon’s capsule 
are severed. 
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Fig 3.—Five-month postoperative appearance of pa- 
tient (right side). 


Two 4-0 black silk traction sutures are insert- 
ed onto the medial and lateral rectus muscle 
insertion stumps on the globe, or these areas 
may be grasped with instruments. The globe is 
elevated in order to facilitate visualization and 
exposure of the optic nerve. Either a snare or 
hemostat, in conjunction with a scissors, can be 
used to sever the optic nerve. Whichever is 
used, the surgeon should exert utmost care to 
preserve as much of posterior Tenon’s as possi- 
ble. The smallest possible rent in Tenon’s 
should be made where the optic nerve passes 
through the capsule into the globe. If the 
scissors or snare is inserted without first pulling 
up on the globe, a large rent in Tenon’s will be 
created, and unnecessary tissue, including or- 
bital fat, can be excised along with the optic 
nerve. The globe is removed from the socket 
and complete hemostasis obtained. An implant 
is inserted. 

A new implant, to be used in conjunction 
with this surgical technique, was devised. It is a 
hollow silicone sphere, which is very light. 
Between the apex and equator of the implant 
are incorporated four silicone bumps—on the 
superior and inferior temporal and nasal quad- 
rants. The anterior surface has a Dacron velour 
covering (Fig 1). 

This implant is inserted within the muscle 
cone, posterior to the posterior layer of Tenon’s 
capsule. The posterior layer of Tenon’s then is 
imbricated over the implant using 5-0 chromic 
mattress sutures. Small bites are taken into the 
Dacron velour on the anterior surface of the 
implant in order to secure the implant ine a 
fixed position. 

The medial and lateral rectus muscles are 
sutured together with a single 5-0 chromic 
catgut suture. Again, each needle on the dou- 
ble-armed 5-0 chromic catgut suture is inserted 
through the posterior layers of Tenon’s capsule, 
and bites into the Dacron velour on the ante- 
rior surface of the implant (Fig 2). 

This now creates a posterior layer of Tenon’s 
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capsule over which the horizontal recti muscles 
are sutured. The anterior layer of Tenon’s then 
is imbricated using two crossed 5-0 chromic 
mattress sutures. The conjunctiva is closed in 
the position in which it falls. The superior and 
inferior rectus muscles are allowed to retract. 

A conformer is inserted, following which a 
mild pressure bandage is placed. It is allowed 
to remain in place for four days and then may 
be removed. The socket can be fitted with a 
prosthesis four to six weeks later. 


Comment 


There are several distinct advantages of 
this technique. First, in my experience, less 
formation of a deep superior sulcus and 
upper lid ptosis occurs. I believe the stan- 
dard technique of pulling the superior rectus 
muscle forward creates a predisposition to 
upper lid ptosis and in no way materially 
helps the motility of the implant. 


Less likelihood of implant migration ex- 


ists since the implant is secured in place 
within the muscle cone and the anterior 
Dacron velour is invaded by fibrous tissue. 

The four silicone protrusions on the im- 
plant cause some elevation and irregularity 
of the posterior surface of the socket con- 
junctiva which promotes better motility of 
the prosthesis when a molded type is used. 

The implant itself is very light, lighter than 
the density of the orbital tissues. It is be- 
lieved that this may be a factor in prevent- 
ing the dropped socket appearance so often 
found in an anophthalmic socket. 

The technique has been used successfully 
with other types of implants as well. 


Results 


Ten enucleations have been performed to 
date using the above technique with excel- 
lent results (Fig 3). 


The implants are manufactured by the Dow Corn- 
ing Center for Aid to Medical Research, Midland, 
Mich 48640, and may be obtained by writing to Mr. 
Gerald Venn. 

Riva Lee Asbell provided technical assistance. 


Key Words.—Enucleation; silicone; implant; 
anophthalmos; superior lid sulcus. 
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A Technique for Recession of the 
Inferior Oblique Muscle 


Martin J. Urist, MD, Chicago 


= A technique has been described for the reces- 
sion of the inferior oblique muscle. It provides a 
simple, direct, visual approach to the inferior 
oblique muscle which facilitates locating the mus- 
cle, separating it from all of its attachments, and 
suturing it to the sclera. 


A RELAXING operation on the inferior 
oblique muscle is the most commonly per- 
formed vertical muscle procedure. Because 
of the difficulty in doing the standard 
recession,' there has been a movement away 
from the recession operation toward myoto- 
my of the inferior oblique muscle at its 
insertion.?-4 

A new technique for recession of the infe- 
rior oblique muscle is presented for the fol- 
lowing reasons: It provides a direct visual 
approach to the inferior oblique muscle in 
situ which makes the muscle easy to find 
and to separate from all its fascial attach- 
ments. It provides for a wide exposure of the 
sclera which facilitates the suturing of the 
muscle to the sclera, especially in large re- 
cessions, and lessens the chances for perfora- 
tion of the globe. 

Over 200 operations have been performed 
by residents in various stages of training 
with no difficulty. Some residents who had 
never seen the operation were able to per- 
~ Submitted for publication July 19, 1971. 

From the Motility Clinic, Illinois Eye and Ear In- 
firmary, University of Illinois College of Medicine, 
Chicago. 

Reprint requests to the Department of Ophthal- 


mology, Illinois Eye and Ear Infirmary, 1853 W 
P8ik St, Chicago 60612 (Dr. Urist). 


form it with ease by reading the directions 
given below. 


Technique for Recession of the 
Inferior Oblique Muscle 


Incision (Fig 1).—Insert a lid speculum. 
With an Elschnig forceps, grasp the inser- 
tion of the lateral rectus tendon through 
conjunctiva. Pass a 4-0 silk suture through 
conjunctiva and tendon for traction. Do not 
tie the suture. Rotate the eye superonasally, 
and fix the suture to the forehead drape 
with a hemostat. 

About 5 mm from the lateral canthus, use 
two toothed forceps, one of which is to be 
held by an assistant, to pick up conjunctiva 
over the lateral rectus muscle. Be careful to 
avoid picking up Tenon’s capsule along with 
the conjunctiva. 

Make a small vertical incision with scis- 


Fig 1.—Incision. 
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Fig 2.—Left, Undermining conjunctiva only, and right, tearing Tenon’s capsule. | SA a 
Fig 3.—Left, Bare sclera exposed, and right, exposing inferior oblique muscle. a 
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Fig 4.—Left, Passing hook around muscle, and right, separating muscle from | Px 
Tenon’s capsule. — . | am 


sors between the two forceps making sure sors to undermine and incise conjunctiva 
you are cutting conjunctiva only and not down to the lower fornix. (This will make P 
t Tenon’s capsule. While maintaining the for- the conjunctival incision about 12 mm in 


ae A ceps in the same position use a blunt scis- length.) | | be 
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Undermining Conjunctiva (Fig 2, left). 
—With a scissors, undermine the edges of 
the conjunctiva about 5 mm on each side for 
the entire length of the incision to expose 
Tenon’s capsule and also to provide distinct 
edges for closing. 

Tearing Tenon’s Capsule (Fig 2, right). 
—Using a toothed forceps pick up the inferi- 
or edge of the lateral rectus muscle which 
can usually be seen through exposed Te- 
non’s capsule and muscle sheath. When it is 
not seen, grasp and pull on Tenon’s capsule 
at the likely location of the muscle. If the 
globe moves on pulling you have both Te- 
non’s and muscle. If the globe does not move 
on pulling you have only Tenon’s capsule. 

Maintaining a firm grip on the muscle 
with the forceps, use a second toothed for- 
ceps below the first to pick up the whole 
thickness of Tenon’s capsule down to sclera, 
making sure you have not picked up any of 
the lateral rectus muscle in this forceps. 
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With a firm downward stroke of the second 
forceps, tear Tenon’s capsule away from the 
lateral rectus muscle held in the first for- 
ceps, toward the lower fornix, for a distance 
of about 15 mm. This exposes bare sclera as 
shown in Fig 3, left. 

Locating the Inferior Oblique Muscle (Fig 
3, right)—The anatomy of the inferior 
oblique muscle is such that while it inserts 
into the sclera about 19 mm from the limbus 
under the lateral rectus muscle, it does not 
run along the sclera. It leaves the sclera at 
the level of its insertion, below the inferior 
edge of the lateral rectus muscle, to enter a 
fascial sheath surrounded by Tenon’s cap- 
sule as it runs obliquely toward its origin. 
To find the inferior oblique muscle you must 
look in Tenon’s capsule and not along the 
sclera. This is done as follows: 

Pick up the lateral edge of Tenon’s cap- 
sule and look on its undersurface. Locate 
inferior oblique muscle by looking 4 to 10 





Fig 5.—Left, First suture at insertion, with second suture being 2 mm from first. Right, Lining up 


muscle with insertion. 


Fig 6.—Left, Muscle retracted desired distance, and right, muscle sutured to 


sclera. 
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mm back from the edge for a vertically 
-= rumning red band enclosed in fascia. To 
make the red band stand out, pull on the 
edge of Tenon’s capsule. 

Exposing the Inferior Oblique Muscle 
(Fig 4).—Grasp the anterior margin of the 
inferior oblique enclosed in fascia with a 
toothed forceps, lift it off Tenon’s capsule, 
and pull it forward. (This step is not shown 
in illustration.) Pass a muscle hook posteri- 
or along the muscle, between it and Tenon’s 
capsule (Fig 4, left), for a distance of about 
10 mm, the width of the muscle. Manipulate 
the point of the hook until you can see it at 
the posterior junction of red muscle and 
fascia. Penetrate the fascia at this point. 
Pass a second muscle hook through the same 
opening and separate the hooks (Fig 4, 
right) to bluntly strip Tenon’s from the 
muscle all the way from its insertion to the 
lower fornix. 

Inserting the Sutures (Fig 5, left).—In- 
sert a 4-0 chromic catgut marking suture 
into the insertion of the inferior oblique. Tie 
the suture around the muscle close to the 
sclera, and leave the ends long for retraction 
purposes. Insert another 4-0 chromic gut 
suture in the muscle approximately 2 mm 
from the marking suture, in the manner of 
any muscle recession. A single suture is 
sufficient. 

Cut the inferior oblique between the two 
sutures, severing also all attachments of the 
inferior oblique to the lateral rectus and 
Tenon’s capsule, so that the muscle retracts 
freely the distance you want to recess it. 
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Check with a muscle hook to see that the 
entire insertion has been severed and that 
the muscle belly is free of all attachments. 

Lining up and Measuring (Fig 5, right 
and 6, left).—Using the recession suture, 
draw the inferior oblique back toward its 
insertion. Release the muscle and observe 
the direction of its retraction. Use the mark- 
ing suture to visualize the insertion and 
measure the distance of recession along the 
natural line of retraction. | 

Suturing Muscle to Sclera (Fig 6, right). 
—For insertion of the suture fixation of the 
globe can be done in either of two ways: the 
first by grasping the lateral rectus insertion, 
and the second by scleral fixation, using a 
small Elschnig forceps near the site of the 
suture insertion. Pass the needle superficial- 
ly through the sclera for about 5 mm at the 
measured distance, and tie the chromic su- 
ture securely. Cut the long ends of the 
marking suture close to the knot, leaving it 
to prevent bleeding from the stump. 

Approximate the edges of Tenon’s capsule 
with one or more interrupted 5-0 plain gut 
sutures. Close the conjunctival incision with 
a running or interrupted suture of 5-0 plain 
gut. Remove the traction suture and lid 
speculum. Instill medication of choice, and 
apply a single patch with skin tape. 


Key Words.—Inferior oblique recession; re- 
laxing procedure for inferior oblique; surgical 
technic for inferior oblique recession; simplified 
technic for inferior oblique recession; safe tech- 
nic for inferior oblique recession. 
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An Adjustable Biomicroscopy Contact Glass 
With Erect Imagery 


Lars Frisén, MD, Göteborg, Sweden 


A biomicroscopy contact glass features one 
fixed and one adjustable mirror. Mirror adjust- 
ments are made by turning an easily accessible 
knurled ring enveloping the lens housing. The 
main advantages are nonreversed fundus and an- 
terior chamber imagery, and a meridional direc- 
tion of scan. A built-in scale permits approximate 
indications of positions. The design minimizes 
microscope manipulations. 


Tue BIOMICROSCOPIC examination 
of the posterior vitreous and the fundus of 
the eye requires that an optical image of the 
area to be viewed be conjugated to the 
object plane of the microscope. This can be 
achieved by interposing a positive or nega- 
tive lens in air between the microscope and 
the eye to be examined,!-“ or by means of a 
contact lens applied to the eye.2:7-° With 
simple lenses, rather awkward maneuvers 
are required to visualize the fundus periph- 
ery. This has led to the incorporation into 
contact glasses of mirror surfaces set so as to 
reflect the desired view into the micro- 
scope.7:19-18 In combination with impressing 
devices, the lens-mirror systems even allow 
the binocular inspection of the ora serrata 
region and the posterior aspect of the ciliary 
body. Contact glasses containing mirrors are 
widely used and are generally considered 
more versatile than precorneal lenses. 

The use of reflecting contact glasses is not 
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easily mastered.'* This is probably due to 
the anteroposterior reversal of images effect- 
ed by a mirror, uncertainty as to image 
orientation and overlapping, and the difficult 
simultaneous manipulation of the micro- 
scope, the slit-lamp, and the contact glass. A 
lens-mirror system designed with these fac- 
tors in mind should facilitate the examina- 
tion. 

This report describes a new biomicroscopy 
contact glass incorporating one fixed and 
one adjustable mirror. The desired view is 
reflected into the fixed mirror by the adjust- 
able one; the observer inspects the twice- 
reversed (ie, erect) image in the fixed mirror. 
The adjustable mirror allows the observer to 
scan a fundus strip in a meridional direction 
between the posterior pole and the ora-equa- 
tor region without changing the position of 
the contact glass relative to the eye. Most of 
the fundus, and also the anterior chamber 
angle, can be inspected binocularly, and the 
positions of interesting findings can be indi- 
cated approximately relative to a built-in 
scale. 


Description 


The plano-concave contact lens proper 
was made in methacrylate with a corneal 
surface radius of 8 mm and a haptic part 
radius of 13 mm. These radii were selected 
larger than those of the eye to facilitate the 
removal of bubbles of air in the contact 
medium. The plane surface was set at an 
angle of 55° relative to the optical axis to 
achieve a prism effect (Fig 1). 
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Fig 1.—Section of lens-mirror system. Adjustable 
mirror (at left) is shown in its two extreme positions. 


The plano-concave design results in a 
magnification of fundus structures of about 
0.9 x. 

The plane surface of the lens was grooved 
to accommodate the two front-surface mir- 
rors. The adjustable mirror was hinged in 
the brass housing close to the apex of the 
prism, while the fixed one was cemented to 
the prism, close to its base (Fig 1). The 
adjustable mirror carried a stainless steel 
coiled spring bonded to its back surface. The 
free end of the spring was pushed over a 
stainless steel spring guide which was fas- 
tened in the cylindrical part of the brass 
housing (Fig 1 and 2). The coiled spring 
protruding from the back surface of the 
mirror was thus bent into a curve conform- 
ing to the housing; the position of the mir- 
ror can then be adjusted simply by sliding 
the coiled spring over its guide. The length 
of guide covered by the coiled spring can be 
read relative to an adjacent scale (Fig 3). 
This serves to indicate the mirror inclina- 
tion. The end of the coiled spring was fas- 
tened to the inner surface of a knurled 
nylon ring, enveloping the upper part of the 
housing (Fig 1 and 2). Rotation of this ring 
relative to the housing changes the mirror 


- inclination. This simple mechanism is self- 


locking, yet displays little friction. 
The housing end opposite to the contact 
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Fig 2.—Cross section of lens-mirror system in 
plane of coiled spring and its guide. By rotating outer 
nylon ring against fixed housing in direction of the 
arrow, the coiled spring is pushed over guide so as 
to tilt adjustable mirror inwards. 


lens was closed by an acrylic cover. The 
cover rim was heavily knurled to ensure a 
secure grip. 

The prototype (Fig 3 and 4) weighed 37 
gm. Its main dimensions (Fig 1) were equal 
to those of the well-known Haag-Streit 
Goldmann three-mirror lens. 

The extent of the field of view is indicated 
in Fig 5. The limits for monocular and 
binocular views were obtained from a gradu- 
ated acrylic eye model (pupil diameter 8 
mm) and a microscope ( Zeiss Opton). 


Examination Procedure 


The preparation of the subject to be ex- 
amined and the handling of the microscope 
and the slit-lamp do not differ from the 
usual procedure.'* It should be noted, how- 
ever, that the present design requires both 
fewer and smaller microscope adjustments 
due to the short distance between the fixed 
mirror and the housing axis. 

Before applying the lens, the outer nylon 
ring is turned so as to bring the adjustable 
mirror into its home position against the 
housing. Methyl cellulose is applied to the 
contact surface. The knurled rim is held 
between thumb and forefinger (Fig 3), and 
the lens is applied to the eye. Any bubbles 
of air in the contact medium can be remov@d 
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Fig 3.—Lens housing is held between thumb and 
forefinger, middle finger engages nylon ring to ad- 
just mirror inclination. Scale adjacent to spring guide 
is seen at right of adjustable mirror. 
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Fig 4.—Frontal view of prototype, showing adjust- 
able mirror (upwards) in its home position against 
housing. Looking between mirrors, the observer is 
able to inspect posterior fundus; looking into fixed 
mirror, he is able to inspect lower part of peripheral 
fundus, and anterior chamber angle. 


Fig 5.—Approximate limits for 
field of view when looking directly 
through prism, base upwards; dot- 
ted area is seen binocularly, and 
when looking into mirrors with 
fixed mirror in 180° meridian and 
varying inclination of adjustable 
one. Aangular values pertain to 
retinal center of curvature; pos- 
terior pole coincides with chart 
pole. 
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by slightly pressing the lens against the eye. 
The subject is asked to look straight ahead. 
The posterior pole region is then observed 
directly through the prism, between the mir- 
rors, the latter being neglected for the mo- 
ment. A microscope magnification of 10 to 
16 x is usually appropriate. By rotating the 
lens housing between thumb and forefinger, 
the observer is able to scan a large area with 
only small microscope adjustments (Fig 5). 
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Having inspected the posterior part of the 
fundus, the observer engages the nylon ring 
with the middle finger of the hand holding 
the housing (Fig 3). The ring is rotated 
relative to the housing so as to make the 
adjustable mirror parallel to the fixed one. 
Looking into the fixed mirror, the observer 
once again sees an image of the posterior 
pole. Rotation of the ring against the fixed 
housing changes the orientation of the ad- 
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justable mirror and successively brings into 
view more and more peripheral areas of the 
fundus. Slowly rotating the ring, the observ- 
er can thus successively scan a fundus strip 


=~ extending from the posterior pole up to the 
= ora-equator region. The image is nonre- 





versed; the view seen in the fixed mirror is 
the same as that of an imaginary observer 
standing in the pupillary aperture. There is 
thus no room for uncertainty as to orienta- 
tion, and there is no difficulty in recording 
any findings. The positions of interesting 
findings can be approximately indicated re- 
lative to the scale along the spring guide for 
future reference, and the size of various 
structures can be compared with the optic 
disc, for instance, by flipping the mirror 
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back and forth. 

Having thus scanned a meridional strip of 
the fundus (Fig 5), the observer turns the 
lens housing 45° around its axis, brings the 
adjustable mirror into a position parallel to 
the fixed one, and similarly inspects the 
fundus strip adjacent to the one just exam- 
ined. 

The entire procedure is then repeated 
with new housing positions until the entire 
fundus is inspected. 

Examination of the anterior chamber an- 
gle is made with the adjustable mirror in its 
home position against the housing. 


Key Words.—Biomicroscopy; instruments; 
examination procedure; diagnosis; contact lens. 
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A new technique for removal of a lens is through 
a small (2 to 3 mm) corneal incision. Instrumen- 
tation, surgical procedure, and clinical evaluation 
of the technique in 31 animal eyes (26 dogs and 
five monkeys) is described. There are advantages 
of the method and it could possibly be applied 
to human lens extraction. 


F HE USE of ultrasonic energy to achieve 
phako-emulsification through a small corneal 
incision has stimulated considerable interest 
as a new approach to cataract surgery.' 
Complexity and availability of ultrasonic 
equipment and possible hazardous effects of 
ultrasonic energy upon ocular tissues have 
discouraged wider acceptance of this tech- 
nique. Removal of a cataractous lens through 
a 2 to 3 mm corneal incision by direct me- 
chanical means with a miniaturized cutting 
and aspirating instrument would obviate these 
disadvantages. 

Our group has evaluated such a unit for 
fragmentation and removal of the diseased 
lens. This paper describes the principles of 
operation and its application in 26 normal 
canine and five normal primate (monkey) 
eyes. 





NS OTONA 


He, 


Materials and Methods 


Instrumentation.—The instrument consists of 
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Phakotomy anc 


A New Technique for Lens Remova 
Samuel W. Cohen, MD; Anton Banko; ani 


the following: An aspirating phakotome (Fig 
1) designed to provide the surgeon with con- 
trolled irrigation, cutting action, and suction. 
This is attached by means of plastic tubings to 
a complementary vacuum-pressure system (Fig 
2) controlling irrigation, pressure, and suction 
within the globe. The latter provides a series of 
five distinctive flow patterns regulated by sole- 
noid valves, needle control valves, and three 
foot switches or pedals (Fig 3). The flows are 
produced by vacuum and pressure systems, 
monitored by observing suction and pressure 
gauges. Foot pedal (switch) No. 1, position 1, 
allows for irrigation alone. Foot pedal (switch) 
No. 1, position 2, allows irrigation plus suction. 
Foot pedal (switch) No. 3 allows irrigation plus 
maximum suction. Foot pedal (switch) No. 2 
allows reversal of the direction of flow in the 
suction line in case a piece of material other 
than lens is inadvertently sucked into the open- 
ing of the probe. 

The phakotome consists of a pencil-like hand 4 
probe with attachments for the suction and | 
irrigation lines on one end and the blunt nee- 
dle-like tip on the other (Fig 4). The tip is 
basically composed of three concentric tubings 
partially closed at the working end, as shown in 
Fig 5. 

* The outer tubing contains the irrigation liq- 
uid to be transported to the point of operation. 
The inner tubing is subject to the suction force 
and allows for transportation of aspirated mate- 
rial removed during the operation. The inner 
and the middle tubing are provided with a 
front-side opening, respectively, having sharp 
edges. The inner tubing can rotate with respect 
to the middle tubing over an angle of approxi- 
mately 300°. Midway in the rotation the open- 
ing of the two tubings are in line, permitting ‘° 
entrance of the substance to be removed (Fig -~ 
5). A click stop is provided on the hand piece 
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Aspiration 


Through a Small Incision 
Mortimer Lasky, MD, Brooklyn, NY 


Irrigation Line 


Suction Line 


207 


Irrigation 
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Fig 1.—Sectional diagram of aspirating phakotcme. 


to indicate this position. Vacuum in the inner 
tube draws tissue into the orifice. When a 
sufficient amount is impacted within the open- 
ing, the inner tubing is rotated in one or the 
other direction to a positive stop. In the pro- 
cess of rotation, the cutting edges of the inner 
and middle tubing pass each other and thereby 
cause separation of lens substance. The small 
fragment suspended in the irrigation fluid is 
carried to a waste bottle and filtered. The above 
described cycle is repeated until all lens sub- 
stance is evacuated. 

A calibrating jar attached to the vacuum 
pressure system permits precise equalization of 
fluid inflow and outflow within the eye to 
maintain anterior chamber volume and prevert 
collapse during the operation. The calibrating 
jar with its supporting arm and filtering stage, 
the probe, and tubing may be fully autoclaved 
for sterility. 

Surgical Technique.—The surgical technique 
was as follows: The pupil was dilated one hour 
prior to the surgery using 10% phenylephrine 
(Neo-Synephrine) hydrochloride and 2% cy- 
clopentolate hydrochloride (Cyclogyl) eyedrops 
every few minutes until maximal mydriasis was 
achieved. Under general anesthesia, and after 
routine preparation with soap, water, and ben- 


Fig 2.—Vacuum pressure system 
valves and foot pedals. 
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Fig 4.—Phakotome showing blunt end for simulta- 
neous irrigation, cutting, and aspiration. 


zalkonium (Zephiran) chloride, a small Barraq- 
uer wire speculum was introduced into the 
-fornices of the lids to expose the globe. Initially 
ultraviolet (uv) light was used to illuminate the 
operative field. Although this was satisfactory 
“for visualization of the lens which fluoresces 
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Pressure 





Switch 2 


Switch 1 
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Irrigation 
Liquid 


Irrigation 


under uv light, there were no distinct advan- 
tages over the available focal incandescent 
lighting used in the majority of these experi- 
ments. An instrument that will incorporate an 
intense fiber optic light for improved illumina- 
tion of the operative field is presently under 
consideration. 

A temporal limbal approach was preferred 
because of its easy accessibility. Two traction 
sutures of 6-0 silk were placed at the superior 
and inferior corneal poles to elevate the globe 
away from the nictitating membrane, to control 
its position and prevent movement. A 2 to 3 
mm corneal incision was made 1 mm nasal to 
the temporal limbus. 

In the first five dogs, 0.3 to 0.5 ml of sterile 
fluorescein were injected into the substance of 
the lens with a No. 25 gauge needle introduced 
through the incision. This proved useful in 
Visualizing lens material under the uv light. 
However, with experience, this step became 
unnecessary, and the fluorescein injection was 
omitted. 

The probe was gently introduced through the 
lip of the incision (Fig 6) into the anterior 
chamber, with irrigation only, coming from the 
tip (foot pedal No. 1). Constant irrigation kept 
the anterior chamber at normal depth at all 
times. The suction-cutting opening of the tip 
was placed directly over and facing the center 
of the anterior capsule. Foot pedal No. 1 in 
position No. 2 initiated the suction force to 
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Fig 5.—Rotary cutting motion of inner tube acting 
on fixed middle tube of phakotome shears and separates 
lens fragment. 


appose the anterior capsule of the lens tightly 
against the opening of the suction-cutting end. 
At the same time, the depth of the anterior 
chamber was maintained through constant irri- 
gation. Scissors movement of the edges at the 
suction-cutting end of the instrument was start- 
ed by a to and fro rotation of the proximal end 
of the probe until a small fragment of lens was 
cut and aspirated. This was continued slowly 
and gently, segment by segment, until the en- 
tire lens was removed. The instrument was 
then withdrawn from the globe, and air was 
injected into the anterior chamber. One 6-0 
chromic catgut suture was then placed through 
the lips of the corneal incision to insure tight 
closure. The usual postphakectomy treatment 
was employed consisting of 1% atropine eye- 
drops and a combination of polymyxin B sulfate, 
neomycin sulfate, and bacitracin zinc (Neo- 
sporin Ointment) once daily until the eyes were 
white. 


Results ° 


The animals were followed over a six- 
month period. In 14 dogs and all the mon- 
keys, complete removal of the lens material 
was achieved. Twelve dogs showed some 
remnants of the lens capsule in the pupil. 
Localized corneal haze and opacification oc- 
curred in six eyes near the lip of the inci- 
sion. Patches of iris atrophy were evident in 
two animals corresponding to areas of con- 
tact between the tip of the suction and the 
iris. 





Fig 6.—Tip of phakotome inside anterior chamber of 
dog’s eye. 


Fig 7.—Typical appearance of dog eye two weeks fol- 
lowing phakotomy and aspiration. Note fundal glow with 
semidilated clear pupil. 





Fig 8.—Histologic section of enucleated eye shown in 
Fig 7. Note complete absence of lens and minimal in- 
flammatory reaction within globe. Retinal separation is 
artifact. 
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Vitreous loss was present in seven eyes. 
As proficiency with the instrument was ac- 
quired, the posterior capsule was avoided, 
and this complication became infrequent. 
Two dogs’ eyes developed iris bombé with 
secondary glaucoma. This may have been 
related to postoperative care rather than the 
operative procedure itself. 

Bleeding from the iris during the course 
of the operation, though of mild degree and 
not interfering with execution of the opera- 
tion, occurred in four animals early in the 
study. It was due to excessive movement of 
the instrument within the anterior chamber 
resulting in trauma to the iris. With experi- 
ence, probe manipulation within the ante- 


_ rior chamber was minimized, and this injury 


did not occur. In a typical animal, the pro- 
cedure was associated with a clear cornea 
and no inflammatory reaction as early as 
two weeks postoperatively (Fig 7). Patho- 
logic examination showed a normal postop- 
erative lens extraction status with minimal 
edema of the iris and ciliary body (Fig 8). 


Comment 


It is recognized that modification of the 
probe and the auxilliary irrigating-aspirat- 
ing system will further improve the capabili- 
ties and safety of the instrument. Compo- 
nent miniaturization, improvement of the 
vacuum-pressure regulating mechanism, fi- 
beroptic illumination, and easier controls for 
probe manipulation are among the design 
changes now being considered for incorpora- 
tion into the unit. Noteworthy was the rapid 
healing of the globe and the absence of the 
usual inflammatory response that accompa- 
nies the 180° corneal incision commonly 
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employed for cataract extraction. Operating 
time was reduced by the use of the aspirat- 
ing phakotome, and the irritative effect of 
multiple sutures at the limbus was eliminat- 
ed. These apparent advantages and the en- 
couraging animal studies to date warrant 
further development of this approach and 
more extensive experimental trials. We be- 
lieve the technique herein described can 
eventually be applied to clinical use in ani- 
mal cataract extraction as well as for human 
cataracts especially those of the congenital 
and juvenile types where the posterior cap- 
sule is desirably left intact. 


Conclusions 


The design and operation of an instru- 
ment for removal of the lens by mechanical 
fragmentation and aspiration through a 
small corneal incision has been described in 
experimental animals. The distinct advan- 
tages of this approach to phakectomy are 
the small corneal incision required, a de- 
creased inflammatory response, rapid wound 
healing, and a reduced operating time. 


This investigation was supported by Public Health 
Service grant SOI-FR05503 and by a grant from the 
G. D. Searle Co. 

Bernard S. Levowitz, MD, and his laboratory staff 
assisted in carrying out this project. The apparatus 
used in this study was developed and is manufac- 
tured by the Surgical Design Corporation, Long Is- 
land City, NY. 
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Experimental Vaccinial 


Keratoconjunctivitis 


Effect of an Interferon Inducer (Poly I:C) 


Giovanni B. Moschini, MD, and Jang O. Oh, MD, PhD, San Francisco 


A potent interferon inducer, synthetic polynucleo- 
tide complex (poly 1:C), was used prophylactically 
and therapeutically in experimental vaccinial kera- 
toconjunctivitis of rabbits. When topical treatment 
was begun either 24 hours prior to or one hour 
after inoculation with vaccinia virus, the poly 1I:C 
was highly effective in preventing vaccinial kerato- 
conjunctivitis. When topical treatment was not be- 
gun until 24 hours after inoculation, however, its 
therapeutic efficacy was greatly reduced. Also in- 
effective was a combined topical and intravenous 
treatment. The suppressive effect of poly I:C on 
vaccinial corneal lesions correlated well with the 
concentration of the virus in the corneal tissue. 


I NTERFERON, an antiviral substance, is 
known to mediate resistance to and recov- 
ery from viral infections.! It has been effec- 
tive against vaccinia virus both in vitro and 
in experimental animals.?* It has been only 
partially successful against human vaccinial 
keratitis; however, the epithelial lesions re- 
sponded but not the stromal lesions.’ This 
has been blamed on the low potency of the 
IF preparation used, and a potent IF indu- 
cer has therefore been sought. 

A synthetic polynucleotide complex—poly- 
riboinosinic acid-polyribocytidylic acid com- 
plex (poly I:C)—is known to be a potent 
IF inducer.” When Chowchuvech et als 
used it against vaccinial keratitis in rabbit, 
however, they found topically administered 
50ug doses to be effective only when treat- 
ment was begun 48, 24, or 8 hours before the 
viral inoculation. Its efficacy diminished in 
proportion to the delay in beginning treat- 
ment and was absent if treatment was begun 
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as late as 24 hours after inoculation. There 
were no data, however, as to (1) whether the 
efficacy of the poly I:C would increase with 
larger doses or in combination with intrave- 
nous injections, or (2) whether the poly I:C 
affected the growth of vaccinia virus in the 
corneal tissues of the treated rabbits. The 
following report describes the results of our 
efforts to supply the answers to these two 
questions. 


Materials and Methods 


Rabbits—The experimental animals were 
random-bred, healthy, male New Zealand white 
rabbits. They weighed approximately 2 kg 
(4% lb) each and were housed in individual 
cages. 

Virus.—The Connaught strain of vaccinia 
virus was grown in primary cultures of rabbit 
kidney cells and had a titer of 106 plaque- 
forming units (PFU)/ml. The source of the 
virus was described in a previous paper.® 

Synthetic Polynucleotides—A lyophilized 
form of poly I:C was reconstituted and diluted 
to desired concentrations by the addition of 
sterile phosphate-buffered saline (PBS) at pH 
7.2 and containing 100 units of penicillin and 
100ug of streptomycin/ml. The solution was 
tested for bacterial sterility prior to use. 

Cornea Inoculation With Vaccinia Virus.— 
The rabbits were anesthetized by intravenous 
injection of pentobarbital sodium, and their 
corneas were treated with a topical application 
of tetracaine hydrochloride. To traumatize the 
corneas, we made three interlocking circles in 
the central cornea with a 5-mm trephine set to 
a depth of 0:05 mm, according to a method de- 
scribed by Kaufman and Maloney.® The virus- 
containing suspension (0.05 ml) was then in- 
stilled into the fornix, and the lids were closed 
and rubbed together. In all experiments both 
eyes of all animals were inoculated. | 

Evaluation of Corneal Lesion.—Each day 
during the first week, and every other day 
thereafter, the eyes were stained with fluores- 
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cein and examined. The conjunctivitis and cor- 
neal edema were scored arbitrarily on a scale 
from 1 to 3. The corneal epithelial ulcer was 
scored from 1 to 4 according to the amount of 
corneal surface involved, as follows: 1 = one 
quarter of corneal surface; 2 = more than one 
quarter but less than one half; 3 = more than 
one half but less than three quarters; and 4 = 
more than three quarters. 

Preparation of Ocular Tissue Homogenate 
and Virus Titration.—Corneas excised asepti- 
cally from enucleated eyes were washed twice 
in 3 ml of balanced salt solution (Earle’s) 
containing 100 units of penicillin, 1004g of 
streptomycin, and 20 units of nystatin (Myco- 
statin)/ml. Each specimen was then minced to 
cubes 1 mm in size, and these were ground 
with a mortar and pestle; 0.5 ml of crystalline 
alumina (90 mesh) was added to facilitate the 
grinding. Two milliliters of chick embryo 
growth medium was then added, and this solu- 
tion was centrifuged at 800 g at 4C for ten 
minutes. The supernatant fluid was stored at 
—75 C until used. For the titration of the in- 
fectivity of the virus, the plaque-counting tech- 
nique was carried out in monolayer cultures 
of thick embryo fibroblast cells according to 
a method previously described.8 


Experimental Procedures and Results 


Relationship Between Size of Virus Inocu- 
lum and Ocular Reaction Produced by Vac- 
cinia Virus.—A preliminary study was carried 
out to determine the amount of inoculum 
necessary to produce ocular lesions suitable 
for the study of the in vivo effect in poly I:C. 

Fifteen rabbits were divided into three 
groups of five rabbits each. The first group 
was inoculated with 105 PFU of vaccinia 
virus, the second group with 10° PFU, and 
the third group with 10 PFU. Graphs of the 
severity and extent of the conjunctivitis, cor- 
neal edema, and corneal epithelial ulcer are 
presented in Fig 1. 

The 10 PFU induced moderate corneal epi- 
thelial lesions in only three of ten eyes. The 
10? PFU induced in all eyes a moderate to 
severe conjunctivitis and corneal edema, and 
central epithelial lesions that reached their 
maximum size of one quarter to one third of 
the cornea between days 6 and 10. The 105 
PFU induced in all eyes a very severe con- 
junctivitis and extensive corneal epithelial 
lesions with stromal involvement as early as 
day 6. On the strength of these results, 10° of 
Virus was used consistently thereafter. 
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Fig 1.—Production of ocular lesions by various 
amounts of vaccinia virus. Inoculum (PFU): solid 
line, 10°; dotted line, 10°; dashed line, 10. 


Determination of Minimum Protective 
Dose of Poly I:C Against Vaccinia Virus in 
Vitro.—Two fold dilutions of poly I:C solu- 
tion were made with rabbit kidney-cell cul- 
ture medium, and 1 ml of each dilution was 
put into each of two primary rabbit kidney- 
cell tubes and incubated at 37 C for 24 
hours. After incubation the cells were 
washed twice with 2 ml of PBS and chal- 
lenged with 1,000 PFU of vaccinia virus— 
the same amount of virus to be used subse- 
quently in the in vivo experiment. The cyto- 
pathic effect (CPE) of the virus was checked 
daily and recorded. As shown in Table 1, as 
little as 0.04ug of poly I:C was effective in 
preventing any CPE in these rabbit kidney 
cell cultures. 

Effect of Poly I:C on Ocular Lesions Pro- 
duced by Vaccinia Virus.—Poly I:C Dosage: 
50ug Twice a Day.—Fifteen rabbits were 
divided into three groups of five rabbits 
each. In the first group, twice daily poly I:C 
treatment with 50ug was begun 24 hours 
before the inoculation of 108 PFU of vacci- 
nia virus and was continued for 12 days. In 
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Fig 2.—Effects of daily intravenous injections of 
poly 1:C (504g) on ocular vaccinial lesions. (1) Treat- 
ment with poly 1:C, 504g, started 24 hours prior to 
inoculation of vaccinia virus. (2) Treatment with poly 
1:C, 504g, started 24 hours after inoculation of vac- 
cinia virus. (3) Control group, treated with PBS 
started 24 hours prior to virus inoculation. 


the second group the same treatment was 
” started 24 hours after the virus inoculation 
and was continued for ten days. The rabbits 
in the third group served as controls; they 
_ were treated with PBS and inoculated with 
3 _ vaccinia virus as in the first group. 

As shown in Fig 2, when topical applica-, 
tion of poly I:C was started 24 hours prior to 
virus inoculation, the ocular lesions were 

almost completely prevented in all eyes. In 
this group only three eyes of the ten showed 

a few punctate central epithelial lesions, 
which healed in about one week without any 
corneal scarring. In contrast, the group that 
received poly I:C 24 hours after the virus 
inoculation showed almost the same degrees 

` of conjunctivitis, corneal edema, and corneal 
b ulceration as the control eyes. In another 
-~ experiment, the rabbits treated topically 
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Fig 3.—Effects of daily intravenous injections of 
poly 1I:C (200ug) on ocular vaccinial lesions. (1) 
Therapy with poly I:C 200ug twice a day, started one - 
hour after virus innoculation. (2) Same therapy started 
24 hours after virus inoculation. (3) Therapy with Ka 
poly 1:C, 200ug, four times a day, started 24 hours = 
after virus inoculation. (4) Control group, treated ie 
with PBS as in (1). 


Table 1.—Minimum Effective Dose of Poly I:C 
Against Vaccinia Virus in Vitro 


CPE,* 
Incubation Day 4 
Treated with poly I:C 


Dose (ug) 
0.04 to 10.0 
0.02 
0.01 
Untreated control 


* 1+ = 5% to 25% of area of cell sheet destroyed; — 
2+ = 26% to 50% of area of cell sheet destroyed; 44+ = 
75% to 100% of area of cell sheet destroyed. 


with poly I:C in the same manner as in this 
second group were also given daily intrave- 
nous injections of 504g of poly I:C, some 
starting after 24 hours of virus infection, 
others three days after infection. This com- 
bined treatment was in all instances equally , 
ineffective. 
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Table 2.—Suppressive Effects of Poly I:C on Vaccinial Keratitis 
-and Vaccinia Virus Multiplication 





Day After Control Cornea Poly |:C-Treated Cornea 
Viral -— ny . 
Infection Lesion Score Virus (PFU)* Lesion Score Virus (PFU)* 

0 _ O — 

0 — o any, 

3 (0) — 0) aie 

0 2.0 X 103 0 — 

0 1.5 X 102 0 — 

0) 3.0 X 103 0) — 

O = (0) — 

0 — 0 — 

(0) — 0) me 

$ <0.5 — 0) = 
<0.5 1.9 X 102 (0) — 

<0.5 4.2 X 102 0.5 — 

O — O — 

O = 0 — 

0 — 0) = 

O 1.4 X 104 0 — 

10 <0.5 — 0) "Y 
0:5 8.5 X 102 0 — 

<0.5 4.4 X 103 (0) — 

0:5 3.6 * 103 O — 

0.5 4.5 X 103 0 —— 

1.0 A a Oe 0 — 


* Minus sign indicates below detectable amount (ie, less than 10 PFU). 


Poly I:C Dosage: 200ug Twice or Four 
Times a Day.—In a second study, the effects 
of a higher dosage of poly I:C given at one 
hour and at 24 hours after virus inoculation 
were evaluated. Twenty rabbits were divided 
into four groups of five rabbits each. In the 
first group, topical treatment with 200g of 
poly I:C twice a day was begun one hour 
after the virus inoculation and continued for 


eight days. The second group was treated 


with the same dosage for eight days, but the 
treatment was started 24 hours after the 
virus inoculation. The third group was 
treated with the same dose given four times 
a day for eight days and beginning 24 hours 
after inoculation. The rabbits in the fourth 
group served as controls; they were inoculat- 
ed with virus and treated with PBS as in the 
first group. 

As shown in Fig 3, the administration of 
poly I:C one hour after corneal inoculation 
with the virus was consistently effective in 
preventing the appearance of vaccinial le- 
sions of the eye. In the groups to which the 
200g of poly I:C were given twice or four 
times a day, but not initiated until 24 hours 
after the virus inoculation, the ocular lesions 
were less severe than those of the controls 
during the period between postinoculation 
lays 5 and 8, but no significant differences 
were observed thereafter. 


Effect of Poly I:C on the Growth of Vac- 
cinia Virus in the Cornea.—To correlate the 
suppressive effect of poly I:C on vaccinial 
corneal lesions in the pretreated group with 
the growth of virus in the cornea, the virus 
in corneal homogenates was titrated. 

Two groups comprising 22 rabbits were 
used in this experiment. The 11 rabbits in 
the first group were treated with 50g of poly 
I:C topically twice a day, and the treatment 
was started 24 hours prior to inoculation. 
The 11 rabbits in the second group served as 
controls; they were treated with PBS and 
then inoculated with the virus in the same 
manner as the first group. On days 3, 6, and 
10 after viral inoculation, groups of poly 
I:C-treated and control rabbits were killed, 
and a corneal homogenate of each eye was 
made for infectivity titration. The homogen- 
ates were stored at —70C until use. The re- 
sults are presented in Table 2. 

In the control group there was a high 
concentration of virus in three of six corneas 
on day 3, but no corneal lesions. On day 6 
virus was detected in two of three eyes with 
corneal lesions, and no virus in three eyes 
without corneal lesions. On day 10 there was 
a high concentration of virus in five of six 
eyes with corneal lesions, and no virus in the 
one remaining eye with a corneal lesion or in 
three of four eyes without corneal lesions. In 
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contrast to the control group, only one of the 
22 poly I:C-treated eyes had a minimal cor- 
neal lesion, and no virus was isolated from 
them at any time. 


Comment 


Chowchuvech et al8 have shown that poly 
I:C can prevent the appearance of vaccinial 
keratitis when administered topically 48 
hours, 24 hours, and 8 hours prior to virus 
inoculation. The dosage was 50ug of poly 
I:C every hour for eight hours on the initial 
day of therapy, and 50g four times a day 
for 14 days thereafter. The same authors 
also noticed that if the treatment was initiat- 
ed one-half hour, 24 hours, or 48 hours after 


viral inoculation, its effectiveness was mark- 


edly decreased. 

In our study we used 50g twice a day for 
12 days, 200ug twice a day for eight days, 
or 200g four times a day for eight days. The 
effectiveness of the twice-daily topical ad- 
ministration of 504g of poly I:C, when 
initiated 24 hours before infection, was con- 
firmed, and the suppression of the corneal 
lesion was accompanied by complete inhibi- 
tion of virus growth in the tissue. 

Significant protection of the eyes from 
vaccinial infection was also obtained when 
the treatment of 200ug of poly I:C twice a 
day was started one hour after virus inocula- 
tion. This was somewhat at variance with 
the findings of Chowchuvech et al. The 
difference can be explained in part on the 
basis of the relatively high concentration of 
virus used by Chowchuvech et al8 to induce 
the vaccinial lesions. It could also be possi- 


- ble, however, that the two strains differed in 


their sensitivity to interferon, various strains 
of herpes simplex virus,!° for example, have 
shown differences in their sensitivity to pol 
i o ji 
These results suggest that the therapeutic 
value of poly I:C in vaccinial keratitis would 
be limited at best. For prophylaxis and the 
treatment of early cases, however, it might 
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be very useful, especially when exposure to 
vaccinial infection can be documented pre- 
cisely. Such a case occurred in a pediatrician 
who developed a severe keratitis after a frag- 
ment from an ampoule containing vaccinia 
virus struck his cornea. Polynucleotide com- 
plex might also be useful when a vaccinial 
lesion has localized on an eyelid and the 
possibility of its spreading to the cornea can 
be anticipated. In cases like these, the timely 
use of poly I:C could be the only means of 
preventing severe corneal damage. 


This investigation was supported in part by Pub- 
lic Health Service grant EY-00310 and a grant from 
the National Society for the Prevention of Blind- 
ness, Inc., New York. Dr. Moschini was a post 
doctoral research fellow, Fight for Sight grant 234. 
Nancy Schlenke provided technical assistance. 


Key Words.—Experimental vaccinial kera- 
toconjunctivitis; prevention; treatment; inter- 
feron inducer; polynucleotide complex; poly 
I:C; virus titration. 
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B“C-Isobutyl 2-Cyanoacrylate Adhesive 


Determination of Absorption in the Cornea 
B. P. Sani, PhD, and Miguel F. Refojo, DSc, Boston 


Heterogeneous in vitro degradation of poly 
(8 14C-isobutyl 2-cyanoacrylate) suggest that iso- 
butyl cyanoacrylate surgical adhesive will gradual- 
ly be absorbed when used in vivo. Experiments of 
tissue penetration by the adhesive were carried out 
in vitro in calf eyes and in vivo in rabbit eyes. 
Radioactive monomer was applied respectively to 
the surface of the cornea denuded of epithelium, 
and the polymerized adhesive was implanted intra- 
corneally. The adhesive cannot penetrate the 
cornea, and in the time intervals of the experiments 
(up to nine weeks in vivo) no radioactive degrada- 
tion products of the adhesive were found in the 
inner eye tissues by radioactive counts of the 
humors and inner tissues of the eyes. 


Or THE SEVERAL cyanoacrylate deriv- 
atives so far evaluated in the United States 
as surgical adhesives, isobutyl 2-cyanoacry- 
late seems to be the adhesive of choice. 
Numerous studies dealing with tissue reac- 
tion to cyanoacrylate adhesives have been 
published. The ophthalmic literature on this 
matter recently has been reviewed.! Al- 
though there is no consensus on the ocular 
toxicity of cyanoacrylate adhesives, clinical 
experience has demonstrated that, when 
properly used, isobutyl 2-cyanoacrylate, as 
well as several other cyanoacrylate deriva- 
tives, give favorable results.2*> However, 
none of the cyanoacrylate adhesives so far 
available, including isobutyl 2-cyanoacry- 
late, has been found to be totally inert. 

It has been previously observed that tis- 
sue reaction to the alkyl cyanoacrylate ad- 
hesives is usually limited to the tissue in the 
immediate vicinity of the adhesive. This 
study was undertaken to determine whether 
8'4C-isobutyl 2-cyanoacrylate adhesive can 
penetrate into and through the cornea, and 
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whether it is possible that the adhesive ap- 
plied to the outer layers of the eyeball can 
reach the inner tissues of the eye. 

Cutaneous absorption of /'4C-tagged 
methyl, n-butyl, and n-heptyl cyanoacrylate 
in rats, determined from urine radioactivity 
as function of time, has been reported pre- 
viously. 


Experimental Procedure 


Synthesis of /14C-Tagged Isobutyl 2-Cy- 
anoacrylate.—The method of synthesis was es- 
sentially the same as described by Leonard et 
al.6 The monomer was prepared starting with 
8.5 gm of paraformaldehyde containing 50 mi- 
crocuries of 14C-tagged paraformaldehyde (spe- 
cific activity 1.5 microcuries/millimol) and ex- 
cess isobutyl cyanoacetate. After the reaction 
was carried out, about 30 gm of crude monomer 
was recovered. Purification by redistillation 
yielded 16 gm of £14C-isobutyl 2-cyanoacrylate 
(14C-adhesive) of specific activity equal to 
2.5 X 106 counts per minute (cpm) /ml. 

Polymer.—Poly (f14C-isobutyl 2-cyanoacry- 
late) was obtained by polymerizing £14C-isobu- 
tyl 2-cyanoacrylate in distilled water. The thin 
polymer film forming on the water surface was 
gradually withdrawn by means of a Teflon 
coated spatula. When enough of this film was 
obtained, it was compressed by means of a 
second Teflon coated spatula. In this manner 
polymer flakes of different sizes and shapes 
were obtained. The polymer was washed in 
additional distilled water prior to use. The 
polymer thus prepared (14C-polymer) had a 
specific activity equal to 4 X 106 cpm/gm. 

In Vitro Hydrolysis of Poly (£14C-Isobutyl 
2-Cyanoacrylate).—In Physiological Saline.— 
Flakes of 14C-polymer (10 mg, 71,000 cpm) 
were kept in 0.9% sodium chloride solution (10 
ml) in the incubator (37C) for up to four 
months with occasional shaking. At two-week 
intervals, 1 ml of the overlying solution was 
withdrawn by means of a syringe equipped 
with a filtering device to avoid contamination of 
the solution by polymer fragments. An equal 
amount of 0.9% sodium chloride solution was 
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Fig 1.—In vitro degradation of $“C-isobutyl 2- 
cyanoacrylate. Curve a represents polymer flakes in 
0.9% sodium chloride solution; curve b, polymer pow- 
der in an artificial body fluid.’ 


restored to the flask containing the heteroge- 
neous mixture to maintain a constant volume. 
Each time, the aliquot withdrawn was evapo- 
rated to dryness, and the residue was extracted 
with three 1.5 ml portions of acetone. The 
acetone extracts were evaporated in scintilla- 
tion vials under mercury lamps. Ten milliliters 
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of toluene counting solution (4 gm of Omni- 


fluor dissolved in 1 liter of toluene) was added 


to each vial. Counts were taken for ten minutes 
in a liquid scintillation counter (Beckman 
Model 1550). Results are given in Fig 1, curve 
a, expressed in percent of radioactivity remain- 
ing in the polymer versus time. 

In an Artificial Body Fluid—In the form of 
a fine powder, 14C-polymer (10 mg, 37,500 
cpm) was kept at 37C in 10 ml of a buffer 
solution (pH 7.4) crudely resembling bodily 
fluids as far as ionic concentration and pH is 
concerned.? The heterogeneous mixture was 
treated as before: 1 ml aliquots of the overlying 
solution was filtered out at the indicated inter- 
val of time, evaporated, acetone extracted, and 
the residue of the acetone evaporation counted 
in the standard way. The results are given in 
Fig 1, curve b. 

Tissue Penetration by the Adhesive.—Exper- 
iments were carried out in vitro in calf eyes 
fresh from the slaughterhouse and in vivo in 
rabbit eyes. In both instances radioactive mono- 
mer was applied either to the surface of the 
cornea denuded of epithelium, or polymer 
flakes were surgically implanted intracorneally. 
The dose of adhesive employed in these experi- 
ments is approximately equal to the amounts 
required in most ophthalmic applications. 

Eye Experiments in  Vitro.—Polymer— 
Intrastromal pockets were dissected in the 

cornea of fresh calf eyes. Five 


Table 1.—Degradation of £ “C-lsobutyl 2-Cyanoacrylate 
Polymer, and Penetration in Calf Eyes in Vitro* 







Percent of Radioactivity Recovered 
(Time in Hours) 


0 2 














4 8 





Acetone extraction 
of cornea 97.1 95.5 97 96.2 95.3 94.7 

Solubilization of cornea 
residue after 


acetone extraction 1.1 0.9 0.5 OF1 0.8 


* Acetone extracts of aqueous, lens, and retinas, as well as solubilizing 
solution of the residues from acetone extraction and solubilizing solution of 
vitreous did not show any counts per minute. 





Table 2.—Absorption of 8 “C-lsobutyl 2-Cyanoacryiate 
Adhesive in Rabbit Corneas in Vivo, and in Acid Treated 
Calf Corneas in Vitro 


Radioactive Counts 


Posterior Part 
of Cornea 


Monomer Applied to — 
Deepithelialized 
Cornea (cpm) 


—_— 


OD OSs 


Aqueous 


Rabbit 1 2,000 2,000 


Rabbit2 3,900 3,900 


8,900 


8,900 


_ Calf eye 
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milligrams (18,000 cpm) of 
radioactive polymer were im- 
planted into the corneal pock- 
ets. The polymer was allowed 
to remain in the cornea for 
different intervals of time. 
Cornea, lens, retina, vitreous, 
and aqueous humor were sep- 
arated at zero time (imme- 
diately after placing the po- 
lymerized adhesive in the 
cornea) and at 2, 4, 8, 16, and 
24 hours, respectively. Cornea 
and retina were cut in small 


pieces and extracted with ace- 


tone (3 X 5 ml). The residue 
from the evaporation of the 
acetone was counted in the 
standard way. 

The acetone extracted tis- 
sues were dissolved in 1 ml 
of a quaternary ammonium 
base (NCS) after 48 hours at 
25C. Aliquots (0.5 ml) of 
each solution were diluted in 
10 ml of scintillation fluid. 
Radioactive counts for teh 
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Table 3.—Absorption of 8 “C-Isobutyl 2-Cyanoacrylate Polymer in Rabbit Cornea in Vivo 





% Radioactivity Recovered 





Amount Solubilization 
implanted Acetone Extraction of Cornea After 
(mg) Observations* of Cornea Acetone Extraction 
m Time ————— , Foy eee aT coh eee rT 
oD OS (Weeks) oD os oD os oD os 
12.45 19.04 2 E 94.5 94.2 2.0 2.7 




















12.7 Blank 5 Moderate to mild Nil 8.0 Nil 

inflammation; 
vascularized 

3 Blank 18.47 5 Slightly vas- Nil 88.1 Nil 6.5 

cularized; 2 

4 19.72 14.0 6 Slightly vas- Crater over 85.6 83.0 8.3 7.5 
cularized; 2 implant; 2 

5 17.52 18.28 9 Slightly vas- Slightly vas- 86.0 84.5 7.0 6.1 


cularized; 2 


* ] indicates clear; 2, eye quiet. 


minutes at 2 C were taken. Results are summar- 
ized in Table 1. 

Figure 2 gives the results of a second set of 
experiments in which increasing amounts of 
polymer (5, 10, 25, 50 and 100 mg, respective- 
ly) were implanted intrastromally in fresh calf 
eyes. After 24 hours the corneas were separat- 
ed, processed, and counted as above. 

Monomer.—On the de-epithelialized cornea 
of five fresh calf eyes, 24l of radioactive mono- 
mer was applied as a film by means of a 
polyethylene disk. In an equal number of eyes, 


5ul of radioactive monomer was used. Cornea, 


aqueous humor, lens, vitreous humor, and reti- 
na were obtained at zero time, and at 6, 12, 24, 
and 32 hours, respectively. The tissues were 
dissolved in NCS before counts were taken. 
14C-Monomer on Acid-Treated Calf Corneas. 
—The following experiment was designed in 
order to determine corneal penetration by mono- 
mer under conditions in which no polymeriza- 
tion could take place. Thus, two fresh calf eyes 
were de-epithelialized, and after soaking the 
corneal surface with 0.5N hydrochloric acid (in- 
hibitor for polymerization), 54l each (8,900 
cpm) of 14C-monomer was allowed to remain 
on the cornea. No hardening of the adhesive 
took place under these conditions. After 15 
minutes, the overlying liquid adhesive was blot- 
ted, and the corneas were keratectomized. The 
aqueous humor and the inner layers of the 
corneas were separated, treated with NCS, and 
counted in the standard manner (Table 2). 

Eye Experiments in Vivo.—These experi- 
ments were done in albino rabbits weighing 1.6 
to 2 kg. The animals were anesthetized by 
intravenous injection of pentobarbital sodium. 
In addition, 0.5% proparacaine hydrochloride 
was applied topically whenever necessary. 
© Polymer.—'4C-polymer was implanted in- 


cularized; 2 


— 


00 
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Percent of Radioactivity 





5 10 25 50 100 
Milligrams of Polymer Implanted in the Cornea 


Fig 2.—In vitro degradation of $™“C-isobutyl 2- 
cyanoacrylate polymer in calf eyes. Crosses represent 
percent of radioactivity recovered from cornea after 24 
hours by acetone extraction; circles, percent of radio- 
activity recovered from cornea after 24 hours by solu- 
bilization subsequent to acetone extraction. 


trastromally into the corneas of six rabbits. 
Intracorneal pockets were previously dissected 
from nearby limbal incisions. Postoperatively, 
the corneal incisions were not sutured. Antibi- 
otic ointment (erythromycin) was applied to 
the eye postoperatively and at daily intervals 
until healing had taken place. The amount of 
polymer implanted, the time after implantation 
at which point the animal was killed for radio- 
active counting of the ocular tissues, and the 
results of biomicroscopic examination of the 
eyes at the time of death are given in Table 3. 
Monomer.—Both corneas of one rabbit were 
de-epithelialized, and 1al of 14C-adhesive was 
applied on each cornea by means of a polyeth- 
ylene disc.4 The adhesive polymerized as a 
smooth film over an area of the cornea approxi- 
mately 5 mm in diameter. After 15 minutes, a 
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keratectomy was performed in each eye, in 
which about one third of the thickness of the 
corneas was removed. Aqueous humor (0.3 ml 
and 0.35 ml from right and left eyes respective- 
ly) was obtained, as well as the remaining 
posterior portion of the cornea from each eye. 
The tissue thus obtained was dissolved in NCS 
and counted in the standard way. Results are 
given in Table 2. 

A second rabbit was treated as above, but 34l 
of 14C-adhesive (3,900 cpm) were used, and the 
time allowed for the adhesive to remain in the 
cornea before keratectomy was 30 minutes. The 
tissues were treated as above, and the results 
are given in Table 2. 


Results 


Degradation of Adhesive in Heteroge- 
neous Phase in Vitro.—Polymer flakes in 
physiological saline hydrolyze at a slow 
rate. The rate appears faster at the begin- 
ning (Fig 1, curve a), but this could be due 
in part to leaching of unreacted monomer or 
radioactive contaminants in the polymer in 
addition to hydrolysis of the polymer. After 
two months the hydrolysis appears to pro- 
ceed at a slow, but constant, rate. The process 
of degradation in neutral medium, accord- 
ing to Leonard et al, reaches an equilib- 
rium state, but the equilibrium can be 
shifted by using fresh solution in contact 
with the polymer. Thus, it seems that the 
substitution of one tenth of the solution 
after each reactive counting slowly drives 
the equilibrium toward more hydrolysis. In 
the conditions of the experiment with artifi- 
cial body fluid, slightly alkaline pH and 
increased surface area of the polymer, about 
35% of the polymer, hydrolyzed within 90 
days (Fig 1, curve b). This agrees with the 
previously reported results of accelerated 
degradation rate of other alkyl cyanoacry- 
lates in an alkaline medium.® 

These experiments suggest that isobutyl 
cyanoacrylate adhesive will be degraded 
when subjected to the hydrolytic action of 
body fluids. But experience has shown that 
isobutyl cyanoacrylate adhesive implanted 
in the cornea and in the anterior chamber of 
rabbit eyes does not disappear upon gross 
examination from the area of implantation 
after many months in situ. Obviously, the 
rate of degradation in vivo is so slow that 
the adhesive, which strictly speaking is bio- 
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degradable, in a practical sense can be consid- 
ered to be nonbiodegradable. 

In the following experiments, the penetra- 
tion of monomer through the cornea as well 
as the penetration of degradation products 
of the adhesive, polymerized previously to 
implantation in the cornea, were investigated. 
Attempts were made to determine whether 
monomer, polymer, and degradation prod- 
ucts of the adhesive had penetrated the tis- 
sues (acetone extracts). Attempts were also 
made to determine whether adhesive cr its 
degradation products were incorporated chem- 
ically into the tissues (NCS extracts). 

Eye Experiments in Vitro.—Polymer.— 
No degradation of polymer can be detected 
in eye tissues up to 24 hours as shown in the 
results in Table 1. Of the polymer incorporat- 
ed in the cornea, 95% to 97% was recovered 
in the acetone washings of the isolated cor- 
neas. Little or no activity was detected in 
any other tissue or humor. The background 
activity (50 cpm) was deducted in all the 
experiments. Some traces of polymer could 
have been trapped in the corneal tissue after 
acetone extraction; however, even after NCS 
solubilization of the residual tissue, only 
about 1% of the initial activity implanted 
could be detected in the solubilized tissue. 
Acetone extraction recovers polymer and re- 
sidual monomer. Solubilizing, the tissue per- 
mits detection of those products of degrada- 
tion of the adhesive which may have reacted 
chemically with the tissue and adhesive inac- 
cessible to the acetone extraction. 

Similarly, practically no degradation of 
the polymer could be detected (Fig 2) when 
increased amounts of polymerized adhesive 
were implanted in calf eyes for 24 hours. 

There is about a 3% to 4% initial ra- 
dioactivity implanted into the cornea which 
is unaccounted for. Apparently, most of the 
radioactivity missing is due to experimental 
error, although small amounts of radioactive 
degradation products cannot be differentiat- 
ed from the background radiation. 

Monomer.—No radioactive monomer, ra- 
dioactive impurities, or degradation prod- 
ucts of polymerized adhesive penetrated 
through the cornea, as judged from the 4C 
label in the aqueous, lens, vitreous, or reti- 
na. In each case the final counts recovered, 
from the cornea agreed with the standard 
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counts for 2ul (5,000 cpm) or 54l (11,000 
cpm) of monomer initially applied on the 
cornea. 

14C-Adhesive on Acid-Treated Corneas. 
—On these eyes, the aqueous humor did not 
show any counts, while the inner layers of 
the cornea showed on the average 90 cpm. 
These counts indicated that even in the 
conditions in which all the monomer re- 
mains in the liquid state (15.1 monomer for 
15 minutes on the cornea), a very small 
amount of monomer penetrated into the in- 
ner layers of the cornea (‘Table 2). 


In Vivo Monomer Experiments.—It is 
possible, however improbable, that the ac- 
tive transport known to exist in the cornea 
could conceivably drive some monomer into 
the stroma, and eventually to the aqueous 
humor. However, no indication that this 
takes place could be found in the eye experi- 
ments in vivo with the monomer on de-epi- 
thelialized cornea. From lul (2,000 cpm) 
and 34l (3,900 cpm) of radioactive adhesive 
polymerized on de-epithelialized corneal 
surface, no counts were detected (Table 2) 
either in the inner layers of the cornea or in 
the aqueous humor after 15 minutes and 30 
minutes, respectively, of adhesive applica- 
tion on the tissue. This again indicates that 
no adhesive, radioactive impurities, or low 
molecular weight oligomorers penetrated 
into or through the cornea in amounts that 
can be detected in these experimental condi- 
tions. 

The results of 14C-polymer implanted in- 
tracorneally are given in Table 3. In gener- 
al, after the normal postoperative reaction 
lasting for a few days, the eyes were quiet, 
but mild to moderate vascularization of the 
cornea occurred in every case. Little or no 
radioactive counts (in addition to back- 
ground counts) were traced in the aqueous, 
lens, vitreous, or retina. All the radioactive 
counts recovered were localized in the cor- 
nea. However, in no case was 100% of the 
implanted radioactivity recovered. That no 
appreciable amount of radioactivity (above 
normal background counts) was found in 
the other tissues of the eye indicates that 
either the amount is too small to be detected 
under these experimental conditions, or that 
éhe missing radioactivity is readily taken 
into the general body circulation. 
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Comment 


In a recent publication Aronson et alè 
reported severe corneal inflammation after 
application of 254l of isobutyl cyanoacrylate 
to the epithelium-denuded cornea of rabbits 
and 15.1 in germ-free Hartly strain guinea 
pigs. The severity of reaction reported in 
this paper does not agree with clinical re- 


sults, nor with previously reported animal > 


experiments.®-!! While the amount of adhe- 
sive used by Aronson et al is several times 
larger than the amount required in most eye 
procedures, the main cause of disagreement 
of results can probably be found in the 
manner of application of adhesive to the 
cornea. Thus, application by drops resulted 
in a rough, spiked surface irritating to the 
tissues, while smooth films applied by a 
suitable applicator resulted in a milder reac- 
tion. We believe that in the case of adhe- 
sive on the cornea, mechanical trauma can 
be an important, but not the sole, cause of 
the inflammatory response which agrees 
with the commonly observed reaction elicit- 
ed by plastic implants. The reaction to plas- 
tics is not only influenced by the chemical 
composition of the plastic but also by its 
physical state. While a solid implant with 
smooth edges may be well tolerated, the 
same implant with sharp edges or in granu- 
lar form will produce severe inflamma- 
tion.12-14 

While mechanical trauma can be mini- 
mized by proper application of the adhesive 
to the tissue, chemical toxicity seems to be 
inherent in the chemical structure of the 
cyanoacrylate adhesives. However, this reac- 
tion can be reduced to an acceptable level 
by using the minimal amount of adhesive 
required in each case. 
e Chemical toxicity of cyanoacrylate adhe- 
sives can be caused by any one or several of 
the following substances: monomer, mono- 
mer impurities (included in these is the 
inhibitor of polymerization usually present 
in the adhesive to extend its shelf life), 
polymer, and polymer degradation products. 
The monomer solidifies quickly upon com- 
ing in contact with a tissue. However, some 
unreacted monomer can remain trapped in 
the polymer and can diffuse gradually into 
the surrounding tissues. Monomer impuri- 
ties are incorporated into the polymer and 
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diffuse gradually into the surrounding tis- the limit of sensitivity of our technique, no 4 
sues. Cyanoacrylate adhesives polymerized radioactivity from the adhesive can be found a 

in situ on a tissue consist of a mixture with to penetrate into or through the corneal 4 

_a wide distribution of molecular sizes. Mac- stroma. Nonradioactive impurities and non- 
romolecules, particularly water insoluble radioactive polymer fragments were not ana- -` <4 
macromolecules, can hardly penetrate the lyzed in our experiments. S 


strongly hydrophilic corneal stroma. How- 
ever, smaller molecular weight macromole- 
cules could possibly penetrate where larger 
molecular weight macromolecules could not. 

A priori, the most likely cause of concern 
in view of previous!® results and our results 
on heterogeneous in vitro degradation of 
adhesive was the penetration into or 
through the cornea of fragments resulting 
from degradation of the adhesive. The data 
on biodegradation of cyanoacrylates indicat- 
ed that the products of degradation which 
penetrated through the skin are excreted, 
and none of the radioactive degradation 
products is stored in the tissues.!5 In our 
experiments in vivo, we did not analyze the 
feces for radioactivity since we had already 
failed to detect any penetration of radioac- 
tivity from the adhesive into or through the 
corneas of calf eyes in the in vitro experi- 
ments. 

Our results do not absolutely prove that 
there is no penetration of adhesive or degra- 
dation products into and through the cor- 
neal stroma. The results show that with the 
limit of time of these experiments, and with 


Conclusions 


Isobutyl 2-cyanoacrylate has proven use- 
ful for eye surgery. When properly applied, 
the reaction that this adhesive elicits from 
the tissues is not a deterrent to its use. 


However, cyanoacrylate adhesives are not to- | 


tally inert. A certain degree of tissue reac- 
tion must be expected in every application, 


but the reaction is usually confined to the — a 


immediate vicinity of the adhesive. This in- 
vestigation has failed to prove penetration 
of adhesive through the cornea as unreacted 
monomer, polymer, or degradation products 
of the adhesive, which agrees with the often 


observed localized response of the tissue to- 


the adhesive. 


This investigation was supported by Public 


Health Service grant EY-03271 from the National — fc. 


Eye Institute. 
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Key Words.—Isobutyl 2-cyanoacrylate; adhe- 
sives; cyanoacrylates; radioactive adhesive; deg- 
radation of adhesive; corneal penetration of 
adhesive. 
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Therapy in Experimental Hyphema 


II. Acetazolamide 


Samuel Masket, MD and Milton Best, MD, New York 


The effect of acetazolamide on the rate of ab- 
sorption of clotted hyphemas in rabbits was studied 
by a radioactive assay technique. The results in- 
dicate that acetazolamide, administered intra- 
venously once or twice daily, reduced intraocular 
pressure but does not enhance hyphema resorp- 
tion. Hypotony and decreased aqueous secretion 
do not appear to play an important role in resorp- 
tion of hyphemas. 


A PREVIOUS report from this laboratory 
described a quantitative isotopic experimental 


| n model to evaluate the effect of therapeutic 


agents on the absorption rate of clotted hy- 
phemas in rabbits.! The data presented in 
that report demonstrated that daily intra- 
venous infusions of hyperosmotic mannitol 
and urea more than doubled the absorption 
rate of blood from the eye. Although no 
definite mechanism for this effect could be 
ascertained, it was postulated that ocular 
hypotony played an important role. The 
present study, therefore, was undertaken to 
evaluate the effect of ocular hypotony in- 
duced by acetazolamide on the absorption 
rate of experimental clotted hyphemas. 


Materials and Methods 


Fresh whole blood was obtained by cardiac 
puncture from albino rabbits anesthetized with 
intravenously administered pentobarbital so- 
dium, 30 mg/kg of body weight. The blood was 
anticoagulated with heparin sodium, 100 units 
per ml, and the red blood cells were labeled 
with sodium chromate Cr 51 as previously 
described.1 Prior to intracameral injection, the 
labeled cells were reconstituted by mixing well 
with fresh whole blood in a ratio of 1:2. 

Intracameral injections were carried out in 
one eye of albino rabbits, averaging 2 kg of 
body weight, anesthesized with intravenously 


Submitted for publication June 24, 1971. 

From the Department of Ophthalmology, New 
York Medical College, Center for Chronic Disease, 
Bird S. Coler Hospital, Welfare Island, New York, 

print requests to Bird S. Coler Hospital, Wel- 
fare Island, New York 10017 (Dr. Best). 


% Absorbed 





Days 


Fig 1.—Absorption curve for tagged red cells in 
control group of rabbits. Standard errors of means are 
indicated. 


administered pentobarbital sodium, 30 mg/kg 
of body weight, and topically applied propara- 
caine hydrochloride. Approximately 0.10 ml of 
the reconstituted sodium chromate Cr 51 labeled 
blood cells were injected into the anterior 
chamber through a long shelved corneal tract 
using a 25 gauge needle. The blood was inject- 
ed in a push-pull manner to avoid extreme rises 
of intraocular pressure. Leakage from the cor- 
neal wound was minimal but if it occurred 
could be readily terminated by holding a sterile 
swab over the corneal wound. The conjunctiva 
and lids were washed with saline prior to 
radioactive assay. All syringes were observed 
one-half hour after injection to be certain that 
clotting had occurred. Sterile technique was 
employed throughout, and each animal received 
250,000 units of penicillin G intramuscularly 
and 0.5% chloramphenicol ointment topically 
on the day of hyphema production. Animals 
that showed any evidence of intraocular infec- 
tion were eliminated from the study. 

After injection of the labeled cells, radioac- 
tivity was measured over the cornea for five 
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% Absorbed 





Days 


Fig 2.—Absorption curve for group receiving aceta- 
zolamide intravenously once daily (solid line) is similar 
to that for control group (interrupted line). 


minutes with a sodium iodide crystal probe de- 
tector and a scaler. Radioactivity was expressed 
as counts per minute minus the background 
count. Subsequent radioassays were performed 
on three successive days at 24-hour intervals. 
corrected for radioactive decay, and expressed 
as a percentage of the initial activity. For daily 
radioactive counting, animals were anesthetized 
with pentobarbital sodium, 15 mg/kg of body 
weight. 

In a control group of animals, clotted hyphe- 
mas were created to determine the spontaneous 
rate of absorption. The treated rabbits received 
125 mg acetazolamide intravenously once or 
twice daily for three days. 

Intraocular pressure was determined in each 
animal with a Schiøtz tonometer and calibra- 
tion tables for the rabbit eye.2 In all animalsse 
intraocular pressure was measured prior to 
injection of the anterior chamber and then each 
day immediately prior to radioassay. In the 
treated groups, intraocular pressure was also 
measured one hour after administration of ace- 
tazolamide. 


Results 


Figure 1 shows the mean absorption rate 
of clotted hyphemas in the control group. 
The mean absorption rates for the groups 
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Fig 3.—Absorption curve for group receiving aceta- 
zolamide intravenously twice daily (solid line) is similar 
to that for contro! group (interrupted line). 
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Fig 4.—Intraocular pressure (Schiøtz) in group re- 
ceiving acetazolamide intravenously once daily (lower 
line) is significantly lower than in control group (upper 
line). 


receiving acetazolamide once and twice dai- 
ly are shown in Fig 2 and 3, respectively. 
There is no significant difference in the dai- 
ly absorption rates of the treated and control 
groups. 

Figure 4 illustrates the daily levels of 
intraocular pressure for the control group 
and the group receiving acetazolamide once 
daily. The treated group consistently had a 
significantly (P < .02) 
pressure even though the measurements 
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were made 24 hours after the previous dose. 
One hour after administration of acetazo- 
lamide, there was a 50% reduction of intra- 
ocular pressure. 


Comment 


The results of the present study confirm 
an earlier report that acetazolamide effec- 
tively lowers intraocular pressure in rab- 
bits. A careful review of the ophthalmic 
literature for the past decade revealed only 
one report concerning the effect of acetazo- 
lamide on resorption of experimental hyphe- 
mas.* In that study, acetazolamide, when 
given over a very narrow dose range, ap- 
peared to increase the resorption rate of 
unclotted hyphemas in the rabbit eye. In the 
present study, the effect of acetazolamide on 
the resorption of clotted hyphemas was 
studied since the complications of traumatic 
hyphema, secondary glaucoma, and blood 
staining of the cornea occur most often in 
cases of lingering densely clotted blood.® 
The results demonstrate that acetazolamide 
had no effect on the rate of absorption of 
clotted blood from the anterior chamber, 
although intraocular pressure was lowered 
significantly. From these results it seems 
that acetazolamide may be of certain value 
in controlling secondary glaucoma accompa- 
nying traumatic hyphema but may be ex- 
pected to have little effect on the resorption 
rate of the hemorrhage. 

It is apparent that the ability of hyperos- 
motic mannitol and urea to increase the 
absorption rate of experimental clotted hy- 
phemas must be due to some effect other 
than ocular hypotony.1 It has been well 
established that hyperosmotic agents acutely 
reduce the volume of the vitreous body.® 
More recently it has been shown that after 
reduction of the vitreous volume by osmotic 
agents there is an increased production of 
aqueous humor that partially offsets the re- 
duction in ocular volume.” This may in- 
crease bulk outflow from the anterior cham- 
ber and thereby enhance clearance of the 
hyphema. Alternatively, fibrinolytic or pro- 
teolytic elements of plasma may enter the 
aqueous in greater amounts after osmotic 
therapy or the osmotic agents may directly 
affect binding within the fibrin coagulum 
ewith subsequent dissolution and clearing of 
the hyphema. Additionally, it has been re- 


cently postulated that efferent fibers from 
osmoreceptors of the hypothalamus traverse 
the optic nerve or sheaths to reach the cil- 
iary body and are capable of altering 
aqueous humor dynamics as a result of 
changes in serum osmolarity.®:® If outflow 
facility was enhanced by this mechanism, 
blood might egress more rapidly from the 
anterior chamber. 

It may be assumed that the final pathway 
for hyphema resorption is the trabecular 
region.!°.11 Any agent capable of increasing 
flow across this meshwork can be expected 


to increase the resorption rate of hyphemas. 
This investigation was supported in part by Pub- 
lic Health service grant HE13660-05 and grant 69- 
869 from the American Heart Association. 
George Hiller and Betsy Busch rendered labora- 
tory assistance. 


Key Words.—Tagged cells; clotted hyphema; 
absorption curves; intraocular pressure; aceta- 
zolamide; aqueous secretion; hypotony. 


Nonproprietary and 
Trade Names of Drugs 


Acetazolamide—Diamox. 
Proparacaine hydrochloride—Ophthaine. 
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Electrical Hazards of Cryoextraction 


Jonathan D. Wirtschafter, MD, and Kenette K. Sohmer, MD, Lexington, Ky 


A case of electrical shock occurred with a heater- 
equipped cataract cryopencil. The short circuit re- 
sulted from apparent mistreatment of the cataract 
probe. Steps are listed for the prevention of such 
an occurrence. The probe tip should be grounded. 
Any evidence of muscle contraction when the probe 
is activated constitutes a danger signal. 


C RYOEXTRACTION has contributed to 
the safety of intracapsular cataract extrac- 
tion and is becoming the most frequently 
employed technique. Cryoprobes which con- 
tain heaters offer the advantage of rapid 
defrosting. This defrosting feature provides 
an additional safety factor over disposable 
cryo units in that unwanted iris adhesions 
can be reversed, and the probe can be re- 
placed should anterior capsular rupture oc- 
cur. However, the current required to oper- 
ate the heater of the cryoprobe may create 
an electrical hazard. This communication is 
a report of such an incident. 


Report of a Case 


A 60-year-old white housewife was first seen 
in May 1969 complaining of burning, painful, 
watery eyes and decreased vision in the left eye 
of 18 months’ duration. The patient had had 
poor vision all of her life in her right eye. The 
patient has always had dry, scaly skin and her 
condition has been diagnosed as ichthyosis. 
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Vision in the right eye without correction 


was finger counting at two feet. Vision in the 
left eye was 20/200 and no Jaegar print could 
be read. Entopic imagery was present bilateral- 
ly. Vision in the left eye could be improved to 
20/60 with a +1.25 sphere, while vision in the 
right eye could not be improved. 

On external examination there was heavy 
scaling on the lids due to the ichthyosis. The left 
upper lid was contracted. There was some ec- 
tropion of the left lower lid. There was moder- 
ate injection of the intrapalpebral areas of the 
conjunctiva. There were 30 prism diopters of 
right esotropia. 

On slit-lamp examination of the right eye, 
there was a reduplication of the Descemet’s 
membrane in the superior one third of the 
cornea, but the lower cornea was clear. The 
right lens showed nuclear and cortical sclerosis. 
The left lens had a central, posterior, subcapsu- 
lar cataract. 

In October 1970 the patient was admitted for 
extraction of the right cataract and repair of 
the cicatricial ectropion of the left upper lid. 
The latter was causing exposure keratitis. The 
left lid repair was done in anticipation of 
cataract extraction, vision in the left eye having 
decreased. 

The patient desired to have her surgery 
under general anesthesia. Halothane was used. 
No retrobulbar block was employed. During the 
prepping procedure, the lacrimal ducts were 
probed bilaterally and found to be patent. The 
eye was opened with a limbal based conjuncti- 
val flap. Two preplaced sutures were used. A 
sector iridectomy was placed at the 12 o’clock 
position and 1:5,000 chymotrypsin was instilled 
and then irrigated with a balanced salt solution. 
The cataract pencil cryoprobe was activated 
and then applied to the anterior superior sur- 
face of the lens. The patient blinked at that 
instant and the probe was turned off and re- 
moved. The anesthesiologist believed that tke 
patient was adequately anesthetized. The pro- 
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HEATER WIRES HEATER COIL 


SILVER FERRULE 


SHAFT OF 
EXPANSION 
TUBE 





Cataract cryoprobe (slightly retouched). Note that insulated heater wires are close to shaft of ex- 


pansion tube which is continuous with tip of instrument. Insulation of heater wires is not shown, 


cedure was continued and the cornea retracted, 
and when the cryoprobe was again applied to 
the anterior surface of the lens, when the probe 
was activated, the upper and lower lids con- 
tracted forcibly extruding lens and formed vit- 
reous. An anterior vitrectomy was performed. 
An air bubble was instilled and the wound 
closed. The left cicatricial ectropion was re- 
paired without incident. 

At the completion of the procedure, the 
grounding of the room and all electrical equip- 
ment including the electrocardiograph were 
checked and found to be operating normally. 
The cryoprobe and console were returned to 
the manufacturer who reported that a short 
circuit had occurred between the double insu- 
lated heater wire and the expansion tube with- 
in the probe. Apparently this concealed damage 
resulted from physical mistreatment of the 
probe in which the expansion tube had been 
bent and replaced with force. 

In January 1971 vision in the right eye was 
20/300 with a correction of +9.50 +2.50 x 
140. The cornea showed the reduplication of 
Descemet’s membrane. The anterior chamber 
was deep. The vitreous face was at the level of 
the iris inferiorly but attached to Descemet’s 
membrane above. There were some pigmented 
cells in the vitreous. Examination of the fundus 
of the right eye revealed no abnormality. The 
visual field was full and the tension normal. 
The impaired visual acuity was felt to be sec- 
ondary to amblyopia. 


Comment 


The Amoils’! cataract pencil uses the 
Joule-Thompson effect to cool the tip to 
—40 to —50C. Carbon dioxide gas is re- 
leased from an expansion tube within the 
tip. The cooling requires two to three sec- 
onds. Simultaneous with the release of gas, 


the heater coil is activated causing heat to 
be stored within the silver ferrule. Heat is 
then transferred to the tip so as to produce a 
defrost time of three to four seconds. The 
radiograph (Figure) of the cataract pencil 
shows these components. The short circuit 
was said to have occurred between the heat- 
er wire and the bent expansion tube. Note 
that the tip is not grounded. 


According to the manufacturer, the cryo- 
pencil has a resistance of 24 ohms. At 12v 
alternating current it delivers 6w of power 
with a current of 0.5 amp. If it is assumed 
that the resistance of the patient is 500 
ohms with the tip applied within the eye, 
the patient received a current of 24 ma. This 
is a significant amount of current and is in 
the range of current and voltage used in 
nerve stimulators when these are applied in 
open wounds to find the branches of the 
facial nerve. 

It is useful to consider the current levels 
associated with various electrical hazards.? 
Using alternating current of a frequency of 
60 hertz only 100uamps can produce cardiac 
fibrillation and death when passed directly 
toethe heart via a catheter. About 1 ma can 
produce stimulation of sensory nerves in the 
hand and give a stinging feeling. About 10 
ma produce continuous stimulation of senso- 
ry and motor nerves and muscles. This caus- 
es pain and muscle contraction. Also, one 
may be unable to release his grip. About 100 
ma cause continuous massive stimulation of 
muscle and nerves. It can also cause fibrilla- 
tion and local heating of tissues which can 
cause necrosis and burns. 

From the point of view of ocular damage, 
Jacobson? recommends that the eye not be 
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exposed to a current greater than 3 ma, and 
he states that 75 ma will cause severe cor- 
neal burns. 

Using a 60 Hz 115v outlet, dry skin has 
about a 100,000 ohms resistance and can 
produce a current of about 1 ma. Moist skin 
has about 10,000 ohms resistance and can 
carry a current of 10 ma. The electrocar- 
diogram or conducting jelly decreases skin 
resistance to about 1,000 to 4,000 ohms and 
carries a current from 25 to 100 ma. A 
conductive fluid has less than a 1,000 ohms 
resistance. 

There are several steps that can be taken 
to decrease electrical hazards of the cataract 
pencil cryoprobe. The tip should be connect- 
ed to ground so that any short within the 
probe is not conducted through the patient. 
Additional safety could be provided by fus- 
ing the heater wires. 

Prior to use, the surgeon should carefully 
check the probe for any evidence of physical 
abuse during the sterilization and cleaning 
process. He could check the instrument by 
activating the proke and touching it to the 
conjunctiva, but this runs the risk of losing 
sterility. It also could be tested via conduc- 
tive media such as a saline soaked cotton tip 
applicator. However, there is the risk of 
missing a short if the contact is poor. Also, 
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any evidence of shock such as muscle con- 
traction should be noticed when the probe 
is activated, and it should be assumed that 
the probe has shorted. 

It is impractical to isolate the patient 
completely from ground. There are available 
fuse monitored operating cables which can 
be connected to all electrical equipment in 
the operating room. When patients are ex- 
posed to an ever-increasing number of 
electrical monitoring and therapeutic de- 
vices, current may pass from one device to 
another.’ Even a grounded probe tip will 
not assure safety trom these hazards unless 
a better return to ground is offered than 
that through the eye. 

Most important is awareness on the part 
ot all operating room personnel of electrical 
hazards and the importance of proper equip- 
ment design and maintenance in the preven- 
tion of these hazards. The use of leakage 
current detectors is to be encouraged.!° The 
ophthalmologist should be particularly cau- 
tious with patients having internal cardiac 
pacemakers because small currents may re- 
sult in cardiac fibrillation and death." 

This investigation was supported in part by Pub- 
lic Health Service training grant 5T01-NB10067. 

Key Words.—Cryoextraction; electrical haz- 
ards. 
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Orbitopalpebral Emphysema and Traumatic 
Uveitis From Compressed Air Injury 


Michael A. Walsh, FRCS, Newcastle Upon Tyne, England 


A case of orbitopalpebral emphysema and trau- 
matic anterior uveitis is presented and illustrates 
the difficulty in identifying the conjunctival lacera- 
tion at the time of injury and the need for protec- 
tive goggles when working wtih compressed air 
toots. 


Q RBITAL emphysema in itself is uncom- 
mon, and in the literature has usually been 
associated with fractures of the lamina pa- 
pyracea of the ethmoid paranasal sinuses, 
and laceration of their mucosa.!:2 Even less 
commonly it results from fractures involving 
the sphenoid, maxillary, or frontal sinuses. 

The degree of trauma producing orbital 
emphysema ranges from sneezing, violent 
blowing of the nose, fractures of the nasal 
bones, to extensive fractures of the facial 
bones.* 

Although compressed air injury to soft 
tissues is a well recognized hazard in dental 
surgery with high-speed drills driven by 
compressed air vented through the rotor 
head, an extensive review of the literature 
revealed no case of orbital emphysema from 
compressed air injury until that reported by 
Hitchings and McGill (1970).* Another case 
is presented, with more extensive injury. 


Report of a Case 


A 16-year-old laborer was using a compressed 
air jet to clean foam rubber particles from 
moulds, when he passed the nozzle across his 
right eye, causing discomfort and blurring of 
vision from the air blast. The compressed air, 
at 90 to 100 pounds per square inch issued 
from a one fourth inch diameter nozzle on the 
hose. 

Examination.—The right eyelids were grossly 
swollen, and the palpebral fissure narrowed. 
Visual acuity was reduced to 20/40. Multiple 
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Skull x-ray film showing subconjunctival air sur- 
rounding the outer part of the globe. 


air bubbles ranging from 1.5 mm diameter and 
less were present beneath the bulbar conjuncti- 
va of the temporal side and the superior fornix. 
Crepitus was present over the upper and lower 
lids and extended into the brow and temple as 
far back as the tragus of the ear. Initially, no 
skin or conjunctival lacerations were seen, and 
there was no corneal epithelial loss found on 
staining with fluorescein, but corneal haziness 
was due to extensive striate keratis and pig- 
ment particles on the endothelium. There was 
aqueous flare and extensive pigment particles 
were circulating, with some cells. 

The pupil was round, central, with sluggish 
reactions, but transillumination showed areas of 
depigmentation and iris thinning at the periph- 
ery in the superotemporal quadrant, and more 
extensively at the center of the nasal half of 
the iris. 

No proptosis or diplopia was noted but the 
intraocular pressure (IOP) was elevated in the 
right eye being 25 mm Hg and 14 mm Hg in 
the left eye (applanation) . 

The visual acuity in the left eye was 20/20, 
and the eye and orbit were normal. 

X-ray film showed no fracture, and air only 
in the superior fornix (Figure). 

Treatment and Progress.—The patient was 
given local cycloplegic and _ steroid-antibiotic 
drops, and tabs. Streptokinase-streptodornase 
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(Varidase) were administered systemically. 


_ Corneal edema with vesicular keratopathy per- 


‘> 


sisted for five days in the upper temporal 
sector. 

The IOP fell to 6 mm Hg, and the aqueous 
flare, pigment particles, and striate keratitis 
cleared in four days. 

When the air absorbed in a few days, it was 
possible to see a 1.5 cm conjunctival laceration 
in the superior fornix. 

Three months later he was symptomless, saw 
20/20 right eye, and both IOPs were normal, 
being 13 mm Hg right eye and 15 mm Hg left 
eye. The iris and pupil appeared normal, but 
on retroillumination there was loss of iris pig- 
ment in the areas mentioned. 


Comment 


Proptosis in orbital emphysema is usually 
associated with tense lids due to increased 
intraorbital tension and characteristic 
stretching and narrowing of the palpebral 
fissure, whereas there is often widening of 
the palpebral fissure in proptosis due to 
other causes.5.6 


The narrow palpebral fissure makes it 
difficult to visualize conjunctival lacerations 
near the fornix in compressed air injuries.* 

In this case, the compressed air blast was 
sufficient to rupture the septum orbitale lat- 
erally, producing orbitopalpebral emphyse- 
ma in which the tissues are less tense and 
the lids can be opened, despite the greater 
degree of swelling. This is in contrast to the 
case of Hitchings and McGill* where the 
septum orbitale probably remained intact. 

In orbital emphysema following fracture 
involving the sinuses, the intraorbital pres- 
sure does not exceed 80 mm Hg with cough- 
ing, and is harmless, but with compressed 
air entry serious complications may ensue, 
such as tearing of the ophthalmic veins with 
fatal air embolism, blow-out fractures of the 
orbit, and displacement of orbital contents. 


A. L. Crombie gave permission to publish this 
case. 


Key Words.—Orbital emphysema; com- 
pressed air; traumatic uveitis; conjunctival tear; 
creptius; narrow palpebral fissure. 
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Lipemia Retinalis 


Patrick R. O'Connor, MD, and David B. Donaldson, M D 


Top, This 23-year-old man was referred to the eye clinic because of severe 
headaches. A systems review was noncontributory. The corrected visual acuity of 
each eye was 20/20, and results of the external examination were normal. The 
retinal vessels of each eye appeared uniformly filled with a salmon-colored, milky 
solution. No hemorrhages or exudates were present. A subsequent medical work- 
up showed the patient to be an undiagnosed diabetic in moderate acidosis. The 
total blood cholesterol level was 1,260 mg/100 ml, and the blood lipid content 
8,000 mg/100 ml. After several days of intensive medical management, the blood 
glucose, lipid, and electrolyte levels were normal. The retinal examination at this 
time was not remarkable. 

Bottom, This 47-year-old man was seen during a routine glaucoma survey. On 
examination of the fundus, it was found that the arteries and veins exhibited a 
striking salmon-pink color, but the remainder of the fundus was normal (left). 
Laboratory studies showed that the patient had a total blood cholesterol level of 


2,140 mg/100 ml, phospholipids of 2,425 mg/100 ml, and triglycerides of 20,600 


mg/100 ml. The patient had a history of repeated exposure to carbon tetrachloride 
and a moderately heavy intake of alcohol for a number of years. He was admitted 
and not allowed to have any more alcohol. A liver biopsy was done and showed a 
fatty liver with minimal] regeneration and no fibrosis. In five days the blood lipids 
decreased markedly, and the vessels in the fundus appeared to be normal (right). 
However, after discharge he again developed a hyperlipemia, evidently due to 
excessive alcohol intake. 
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91st ANNUAL CONGRESS OF THE 
OPHTHALMOLOGICAL SOCIETY OF THE 
UNITED KINGDOM 


The 91st Annual Congress of the Ophthal- 
mological Society of the United Kingdom 
was held at the Royal College of Physicians 
in London from April 21 to 23, 1971, under 
the Presidency of Professor George Scott, 
CBE. This was the largest gathering that 
the Congress had known and among the 400 
participants were the International Council 
of Ophthalmology and many members of the 
European Ophthalmic Pathology Society 
and the Verhoeff Society from America. 

The proceedings opened with an address 
of welcome from the President, which was 
followed by his Presidential Address on the 
past glories of Scottish ophthalmology. The 
Treacher Collins Prize was presented to Mr. 
R. F. Fisher for his essay on the subject 
“The Eye and the Ageing Population.” 

The papers began with Mr. A. J. Bron 
and Mr. N. A. Brown introducing us to a 
two-dimensional world of superficial disor- 
ders of the cornea. This was then followed’ 
by Mr. W. M. Haining and Mr. H. M. 
McLean who showed us the three-dimen- 
sional world revealed by the scanning elec- 
tron microscope. Professor Michael Hogan 
discussed the changes found in Reis Buck- 
ler’s corneal dystrophy. Mr. Montague Rub- 
en then reviewed the role and problems of 
soft contact lenses and Mr. T. Stuart-Black 
Kelly stressed the value of contact lenses for 
the correction of unilateral aphakia. The 
main event of the afternoon was the Bow- 
man Lecture given by Dr. Algernon Reese 
on “Expanding Lesions of the Orbit.” It was 
an address of anticipated excellence from 
the doyen of the subject. 

The following day started with a Sympo- 
sium on “The Dry Eye.” Professor Claes 
Dohlmann opened this with an account of 
the different types of dry eye and the role of 
ocular mucus. Mr. Peter Wright then dealt 
in detail with the day to day management of 
such cases. The systemic manifestations of 
“Sjogrens” syndrome were discussed by Dr. 
J. M. Gumpel and revealed features far 
more sinister than merely a dry eye. The 
role of localized corneal drying in relation to 


dellen and pterygia was discussed by Dr. 
Ian Mackie who also laid great stress on 
alterations in blinking patterns and its asso- 
ciation with Bell’s phenomenon. Mr. J. Wil- 
liamson and Mr. F. C. Rodger read papers 
in the discussion. 

The afternoon program began with a film 
about vertical gaze paresis from Mr. Bryan 
Ashworth, followed by three papers on the 
vitreous. Mr. Kennerly Bankes discussed the 
relation of asteroid and scintillating bodies 
with diabetes mellitus. Mr. Frank Law de- 
scribed the unique case of vitreous anomaly, 
and Mr. J. D. Scott considered the role of 
vitreous movement in the formation of reti- 
nal tears. Dr. J. Penman introduced a medi- 
cal note and discussed the management of 
four common types of facial pain. We were 
reminded by Dr. M. Jayson and Mr. D. 
Jones that rheumatoid arthritis is often asso- 
ciated with scleritis, particularly when sys- 
temic manifestations are present. The use of 
fluorescein angiography to study the iris was 
introduced by Mr. Hung Cheng, Mr. A. J. 
Bron, and Mr. D. Easty in a study of iris 
tumors, and Mr. Dermot Pierse closed the 
afternoon’s proceedings by describing some 
refinements in the surgical removal of such 
lesions. 

The final day of the meeting was devoted 
to a discussion on the “Ischemic Eye.” Pro- 
fessor W. R. Keatinge reminded us about 
the role of critical closing pressure and also 
introduced us to recent work on the activa- 
tion of the smooth muscle within the vessel 
wall. Dr. David Knox presented a review of 
ischemic ocular disease, stressing the impor- 
tance of a general examination of the pa- 
tient and the necessary investigations to un- 
cover the cause. The choroidal circulation 
was described by Dr. S. Hayreh and the 
effect of acute and chronic occlusion of the 
large posterior ciliary arteries was present- 
ed. Professor Paul Henkind introduced a 
general discussion on ischemia of the poste- 
rior segment. Mr. K. Rubinstein considered 
the role of focal retinal ischemia and the 
part which it played in producing retinop- 
athy. Finally, Mr. M. Sanders discussed the 
clinical features of ischemic optic neuropa- 
thy and dealt with the causes and treatment 
of this condition. Eleven other speakers took 
part in the discussion ranging from basic 
studies of the circulation to photocoagula- 
tion treatment of ischemic retinopathy. @ 

NORMAN ASHTON 
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1972 
Feb 13 


Feb 27-March 3 
March 1 


1-4 


3-4 

5-12 
9-24 
10-11 
20-22 
25-28 
26-31 
April 2-5 


2-7 
9-14 


10-13 
15-16 


16-19 


May 1-3 


4-5 


Los Angeles 90024 


Calendar of Events 


California Medical Association Eye Section, Reading Disabilities 
in Children Symposium, San Francisco 

Society of Contemporary Ophthalmologists, Annual Winter 
Meeting, Hollywood, Fla 

Fight for Sight, Inc. Final date for filing for postdoctoral research 
and student fellowships, 1972-1973 

Fourth Medical/Legal Institute, University of Miami Law Cen- 
ter, Medical Malpractice; A Legal Course for Doctors, Bal Har- 
bour, Fla 

Oregon Academy of Ophthalmology and Otolaryngology, 31st 
Annual Postgraduate Convention, Portland, Ore 

American Diopter and Decibel Society, Spring Seminar in Oph- 
thalmology and Otolaryngology, Scottsdale, Ariz 

Fourth International Congress on Ophthalmic and Otolaryngic 
Plastic Surgery, Addis Ababa, Ethiopia 

Wills Eye Hospital Retina Service, Course Macular Disease, 
Philadelphia 

University of Illinois Abraham Lincoln School of Medicine, Post- 
graduate Course in Peripheral Fundus, Chicago 

State University of New York Downstate Medical Center, Oph- 
thalmic Microsurgery—An Intensive Course, Brooklyn, NY 
Fourth Biennial Symposium on Ophthalmic Plastic and Corneal 
Surgery, Miami Beach, Fla 

Indonesian Ophthalmic Society, Second National Congress, 
Surabaya, East Java 

Pan American Congress of Ophthalmology, Houston 

New Orleans Academy of Ophthalmology, Symposium on Con- 
tact Lenses, New Orleans 

Walter Reed Ophthalmology Postgraduate Course and Alumni 
Meeting, Washington, DC 

European Contact Lens Society of Ophthalmologists, Second 
Scientific Congress, Budapest 

Gill Memorial Eye, Ear and Throat Hospital, 44th Annual Spring 
Congress in Ophthalmology and Otorhinolaryngology, Roanoke, 
Va 

Brooklyn Eye and Ear Hospital, 20th Annual Glaucoma Semi- 
nar, Brooklyn, NY 

New York Eye and Ear Infirmary, 45th Annual Clinical Con- 
ference, New York City 

American Academy of Ophthalmology and Otolaryngology, Oph- 
thalmology Knowledge Assessment Program, at 135 residency 
training centers 

The University Hospitals Department of Ophthalmology, Course 
on Clinical Echography of the Globe and the Orbit, lowa City 
Irish Ophthalmological Society and Dutch Ophthalmological So- 
ciety, Joint Annual Meeting, Dublin 
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Jules Stein Eye Institute, UCLA School of Medicine, Third 


Jules Stein Lecture and Annual Postgraduate Seminar, Los An- 


Mount Zion Hospital and Medical Center, Symposium on Dia- 


Iowa Eye Association, Tenth Annual Meeting, Iowa City 
Washington Hospital Center, Neuro-ophthalmology Symposium 


Pacific Medical Center, Highlights of Modern Ophthalmology, 


Calendar of Events 
11-12 
geles 
11-12 
betic Retinopathy, San Francisco 
11-13 
19-20 
on Chiasm and Optic Nerve, Washington, DC 
June 1-2 
San Francisco 
July 5-Sept 8 


ford, Calif 


Management of Reading Problems Sym- 
posium—The Eye Section of the California 
Medical Association is sponsoring an inter- 
disciplinary symposium on Reading Disabil- 
ities in Children, to be held at the Hilton 
Hotel in San Francisco on Sunday, Feb 18, 
1972, 9:30 Am to 4:30 pm. Chairman of the 
meeting is George K. Kambara, MD. Mod- 
erators are Rush M. Blodget, Jr., MD, and 
Byron Demorest, MD. Dr. Arthur Keeney 
of- Philadelphia is the invited guest speaker. 
For further details contact Rush M. Blodg- 
et, Jr., MD, Secretary, Eye Section, Califor- 
nia Medical Association, 1950 Court St, 
Redding, Calif 96001. 


Medical Malpractice, a Legal Course for 
Doctors.—The University of Miami Law 
Center and. School of Medicine announce a 
seminar on Medical Malpractice, a Legal 
Course for Doctors, March 1 to 4, 1972 at 
the Americana Hotel, Bal Harbour, Fla. 
The purpose of the seminar is to give to 


. doctors and hospital administrators an in- 


depth introduction to their legal rights and 
duties in relation to their patients. The 
faculty of 17 distinguished lawyers plan a 
nonadversary, factual, legal, and practical 
presentation for the purpose of education. In- 


' quiries should be addressed to Fourth Med- 


ical Legal Institute, University of Miami 
Law Center, PO Box 8087, Coral Gables, 
Fla 33124. 


Congress on Ophthalmic and Otolaryngic 
Plastic Surgery.— Ethiopia has been chosen 
as the site for the Fourth International Con- 
gress on Ophthalmic and Otolaryngic Plas- 
tic Surgery, March 9 to 24, 1972. Coordinat- 


Stanford University Medical Center, Basic Science Course, Stan- 


ed with the Congress will be medical and 
professional visits to Italy, Ethiopa, and 
Greece, with a Greek Island cruise. Byron 
Smith, MD will speak on Conjunctival 
Grafts, Fractures of the Orbit, Baggy Eye- 
lids, and Eyelid Tumors; Ralph L. Dicker, 
MD, FICS, on Surgical Correction for: Na- 
sal Deformities, Silastic Implant for Depres- 
sions of Dorsum of Nose, Surgical Correc- 
tion for Ptosis of Eyelids, and Surgical 
Correction for Redundant Facial Skin; and 
Michael E. Jabaley, MD, on Skin Cancers 
of the Face, Recognition and Treatment of 
Facial Fractures, Basic Principles of Facial 
Skin Grafting and Skin Flaps, and Burns of 
the Face. Address inquiries to Ralph L. 
Dicker, MD, 895 W Blackwell St, Dover, 
NJ 07801, or to International Professional 
Meeting Coordinators, Ltd., 49 W 57th St, 
New York 10019. 


Glaugoma Seminar.—The Glaucoma Cen- 
ter of the Brooklyn Eye and Ear Hospital 
announces its 20th Annual Glaucoma Semi- 
nar, May 1 to 3, 1972. This is a practical 
seminar covering theory and practice of gon- 
ioscopy, tonometry, tonography, and periph- 
eral fields in glaucoma. Treatment is dis- 
cussed on patients seen in the center and in 
round table discussions daily. Equipment for 
the examination of patients will be supplied 
by the Center. The seminar is under the 
direction of A. S. Rosenberg, MD, surgeon- 
in-charge, with the assistance of the Center 
staff: Drs. Rosenberg; Bergam; Amelkin; 
and Kravitz. Address inquiries to Mr. Ver- 
non E. Dressler, Administrator, Brooklyn 
Eye and Ear Hospital, 29 Greene Aye, 
Brooklyn, NY 11238. 
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Peripheral Fundus Course.—The Retina 
Service of the Department of Ophthalmolo- 
gy of the University of Illinois Abraham 
Lincoln School of Medicine announces its 
second annual three-day course on the pe- 
ripheral fundus to be held March 20 to 22, 
1972, at the University of Illinois Eye and 
Ear Infirmary. The course of didactic and 
practical sessions is designed to provide the 
practicing opthalmologist with instruction 
on the examination, diagnosis, and treat- 
ment of retinal, vascular, and vitreous prob- 
lems of the peripheral fundus. Special em- 
phasis will be given on the techniques of 
indirect ophthalmoscopy and actual use of 
argon, xenon, and cryoagulation treatment 
modalities on animal eyes. The faculty in- 
cludes Drs. D. Apple; R. Geiser; M. Gold- 
berg; J. Kaplan; R. Levine; G. Peyman; H. 
Wilder; and C. Vygantas. Enrollment is lim- 
ited, and the course is open only to practic- 
ing ophthalmologists. For additional infor- 
mation address Charles Vygantas, MD, 
Department of Ophthalmology, University 
of Illinois Abraham Lincoln School of Medi- 
cine, 1855 W Taylor St, Chicago 60612. 


ECLSO Second Scientific Congress.—The 
European Contact Lens Society of Ophthal- 
mologists will hold its Second Scientific 
Congress on April 15 and 16, 1972, in Buda- 
pest, immediately preceding the European 
Ophthalmological Congress. Ophthalmolo- 
gists wishing to attend or read papers 
should write immediately to Dr. Istvan 
Gyorffy, Budapest VIII, Maria U. 39, Hun- 
gary (Congress Secretary ). 


Stanford Basic Science Course in 
Ophthalmology.—The original announce- 
ment of the Basic Science Course has been 
changed to include the following lecturers: 
Drs. Crowell Beard; Raynold Berke; Paul 
Boeder; Brooks Crawford; Phil Ellis; Wil- 
liam Green; Arthur Jampolsky; Alan Scott; 
Robert Shaffer; Richard Sogg; William 
Spencer; and Phillips Thygeson, according 
to Jerome W. Bettman, MD, Executive 
Director, Stanford Basic Science Course in 
Ophthalmology, Stanford, Calif 94305. The 
course for residents and prospective resi- 
dents in ophthalmology will be given at 
Stanford University Medical Center from 
July 5 through Sept 8, 1972. 
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Ophthalmology and Otorhinolaryngology 
Congress.—Gill Memorial Eye, Ear and 
Throat Hospital announces the 44th Annual 
Spring Congress in Ophthalmology and 
Otorhinolaryngology and Allied Specialties, 
to be held April 16 to 19, 1972, at the Hotel 
Roanoke, Roanoke, Va. Guest lecturers in 
ophthalmology will be Eugene M. Helves- 
ton, MD; Charles E. Iliff, MD; James C. 
Trautmann, MD; H. Saul Sugar, MD; and 
Donald M. Shafer, MD. For details, contact 
C. Thomas Akers, Jr., Administrator, Gill 
Memorial Eye, Ear, and Throat Hospital, 
707-711 S Jefferson St, Roanoke, Va 24008. 


Annual Clinical Conference.—The 45th 
Annual New York Eye and Ear Infirmary 
Clinical Conference will be held May 4 and 
5, 1972, at the Biltmore Hotel in New York 
City. The program will include complica- 
tions in cataract surgery; complications in 
retinal detachment surgery; newer trends in 
eye plastic surgery; refraction problems; 
glaucoma—complications and management; 
and selected free papers by alumni and the 
resident staff. Write for information to Jane 
Stark, Conference Registrar, Alumni Asso- 
ciation, New York Eye and Ear Infirmary, 
310 E 14th St, New York 10003. 


Ophthalmology Knowledge Assessment 
Program.—The American Academy of 
Ophthalmology and Otolaryngology invites 
all practicing ophthalmologists to partici- 
pate in a confidential Ophthalmic Knowl- 
edge Assessment Program that will be of- 
fered throughout the United States and 
Canada at 135 separate ophthalmology resi- 
dency training program centers at 8:30 AM, 
Saturday morning, May 6, 1972. This pro- 
gram, an extension of the Annual Residency 
in-Training Examination, will include about 
175 multiple choice questions .in eight 
ophthalmologic categories. Individual re- 
sults will be returned to the participant 
only, along with a relative indication of his 
performance compared to other practitioners 
who completed ophthalmology residency 
training at about the same time. The exami- ` 
nation is being administered by the Ameri- 
can College Testing Program and results 
will be maintained in strict confidence. 

This service is free to all Academy mem- 
bers. A $25 charge will be made for non- 
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member applicants. Uphthalmology resi- 
dents in training are automatically enrolled 
when their own training program directors 
so request. (A charge of $10 is being as- 
sessed to the program for each resident par- 
ticipating. ) 

This service is presented by the American 
Academy of Ophthalmology and Otolaryn- 
gology to help the individual ophthalmic 
practitioner obtain a meaningful direction 
for his continuing education efforts. Any 
practicing ophthalmologist who wishes to 
take advantage of this Academy program of 
Continuing Education in Ophthalmology 
should apply in writing to Ophthalmology 
Knowledge Assessment Program, c/o Ameri- 
can College Testing Program, Iowa City 
52241. A list of centers where the program 
may be taken as well as an advance registra- 
tion form will be supplied on request. 


Irish Ophthalmological Society Meeting. 
—The next annual meeting of the Irish 
Ophthalmological Society will take the form 
of a Joint Meeting with the Dutch Ophthal- 
mological Society, to be held in Dublin on 
May 8 to 10, 1972. All communications will 
be in English. Write for further information 
to Dr. G. P. Crookes, Hon. Secretary I. O. 
S., 18, Fitzwilliam Place, Dublin, 2, Ireland. 


Diabetic Retinopathy Symposium.— Mount 
Zion Hospital and Medical Center in San 
Francisco is sponsoring a Symposium on Dia- 
betic Retinopathy on May 11 and 12, 1972, 
at Herbst Hall. Harvey A. Lincoff, MD, Cor- 
nell University, and Edward A. Okun, MD, 
Washington University, will be among the 
speakers. Advance registration is advised. For 
details, contact M. Wallace Friedman, MD, 
Chief, Department of Ophthalmology, Mount 
Zion Hospital and Medical Center, Box 7921, 
San Francisco 94120. . 


Neuro-ophthalmology Symposium.—The 
Washington Hospital Center announces a 
neuro-ophthalmology symposium to be held 
at the Shoreham Hotel in Washington, DC, 
on May 19 and 20, 1972. Emphasis will be 
on clinical evaluation and management of 
problems involving the optic nerve and 
chiasm. Speakers will include the following: 
Ophthalmology—Frank B. Walsh, MD; 
David Knox, MD; Melvin G. Alper, MD; 


Ronald S. Fishman, MD; William D. Glew, 
MD; and Kenneth A. Simon, MD; Neuro- 
surgery—Norman H. Horwitz, MD, and 
Hugo V. Rizzoli, MD; Neuroradiology— 
Guenter J. Augustin, MD; Neurology—Ra- 
mon Jenkins, MD; Pathology—Lorenz E. 
Zimmerman, MD. For details, write Ronald 
S. Fishman, MD, Washington Hospital 
Center, 106 Irving St, NW, Washington, 
DC 20010. 


Highlights of Modern Ophthalmology 
Conference.—The Pacific Medical Center 
will present the annual Highlights of Mod- 
ern Ophthalmology conference at the Pres- 
byterian Hospital of Pacific Medical Center 
in San Francisco on June 1 and 2, 1972. 
This conference is designed to present new 
concepts and developments in ophthalmolo- 
gy to the practicing ophthalmologist. Pro- 
gram material will include new methods for 
cataract surgery, soft contact lenses, medico- 
legal problems, treatment of macular dis- 
ease, office use of fluorescein, treatment of 
diabetic retinopathy, adhesives in eye sur- 
gery, genetics, antibiotic therapy, retinal 
detachment, and glaucoma. Gilbert W. Cleas- 
by, MD, is the conference chairman. Ad- 
dress inquiries to Department of Continuing 
Education, Pacific Medical Center, PO Box 
7999, San Francisco 94120. 


International Eye Foundation Expands 
Programs.—An expansion of programs in 
developing nations of Latin America, Africa, 
the Middle East, and Southeast Asia is an- 
nounced by the International Eye Founda- 
tion (IEF). The current program offers the 
following: Senior Fellowships (postresiden- 
cy ophthalmologists recommended by for- 
mer department chairmen, Board diplo- 
mates or Board eligible), tours of three to 
six months, to assist in teaching ophthalmol- 
ogists in training at overseas hospital or 
university; Junior Fellowships (third or 
fourth year residents in training, under 
direction of chairman of department or train- 
ing program director of the training institu- 
tion), minimum tours of three months each. 
Assignments are under control and responsi- 
bility of resident’s chief but under direction 
of department head of IEF unit abroad. 
Visiting Professors (chairmen of university 
departments of ophthalmology, profess®rs 
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and associate professors, and those with 
comparable stature) can take short-term 
tours at IEF units, or at foreign universities 
to offer planned lectures, clinics, courses, and 
demonstration operations when applicable. 
Minimum period is one week, but longer 
tours are preferable. Visiting Surgeons, 
well-established ophthalmologists, members 
of the Society of Eye Surgeons, capable in 
teaching and general ophthalmic surgery, 
with at least part-time association with a 
teaching institution, are offered the same 
tours as for visiting professors. Longer term 
is preferable. Write for details to J. H. King, 
Jr., MD, FACS, Medical Director, Interna- 
tional Eye Foundation, Washington, DC 
20016. 


Robert E. Kalina, MD, Appointment. 
University of Washington Information Ser- 
vices, Health Sciences Division, announces 
that Robert E. Kalina, MD, has been ap- 
pointed Associate Professor and Chairman 
of the Department of Ophthalmology, Uni- 
versity of Washington School of Medicine. 


Symposium on Contact Lenses.—The 
1972 program of the New Orleans Academy 
of Ophthalmology will be presented in a 
different format and at a later date in the 
year. The contact lens program given annu- 
ally by the Rudolph Ellender Eye Founda- 
tion, preceding the New Orleans Academy 
of Ophthalmology, will be reduced to two 
days, April 8 and 9, 1972, and will consist of 
personalized instruction in fitting tech- 
niques: “hard lenses” on Saturday; “flexible 
lenses” on Sunday. 

Registration for the Symposium of the 
New Orleans Academy of Ophthalmology 
will be held on Sunday, April 9, and lec- 
tures, panel discussions, and round tables 
will continue through Friday, April 14. Lec- 
tures will include didactic material on all 
phases of medical contact lens practice and 
experience and impressions of our experi- 
enced panel. A comprehensive program is 
planned. Guest lecturers will be Drs. Chester 
J. Black, Jorge N. Buxton, Herbert L. 
Gould, G. Peter Halber, Herbert E. Kauf- 
man, Jan Mackie, Perry Rosenthal, and 
Whitney G. Sampson. 

The programs have been coordinated so 
tMat either or both courses can be attended 
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with little repetition or duplication of mate- 
rial. For information contact Program Chair- 
man, Moss Antony, MD, 515 Audubon Bldg, 
931 Canal St, New Orleans 70112. 


David H. Hubel, MD, and Torsten N. 
Wiesel, MD, Win RPB Trustees Award.— 
Research to Prevent Blindness Trustees 
Award for outstanding achievement in eye 
research has been presented to David H. 
Hubel, MD, and Torsten N. Wiesel, MD, 
professors of neurobiology at Harvard Uni- 
versity Medical School, Boston. Drs. Hubel 
and Wiesel, who will share the $25,000 
award, have shared a 12-year partnership. 
They have traced the path of light entering 
the eye to specific cells in the brain. They 
have discovered that sight is controlled by a 
hierarchy of brain cells with each simple cell 
passing on a small fragment of highly spe- 
cialized visual information to a growing com- 
plexity of cells, to be integrated into a com- 
plete image. 

They have found that vital functions of 
these cells—including the ability to merge 
the signals from both eyes into a single, 
coherent image—may “turn off” forever if 
they are not properly stimulated by signals 
from the eye during a critical early stage of 
development. The result of such deprivation 
is loss of vision. 

In announcing the award, Chairman of 
Research to Prevent Blindness, Inc., Dr. 
Jules Stein stated that the findings of Drs. 
Hubel and Wiesel are having a revolutionary 
influence upon the understanding and treat- 
ment of strabismus, amblyopia, congenital 
cataracts, and other blinding conditions 
found in very young children. By providing 
new insights into how the brain functions, 
they have vastly enlarged our understanding 
of the neurosensory system. 

Panhellenic Ophthalmological Congress. 
—The Hellenic Ophthalmological Society 
announces the Sixth Panhellenic Ophthal- 
mological Congress will take place at Corfu 
on May 26 to 29, 1972. The main subject of 
the congress is the “Diagnosis and Treat- 
ment of Corneal Diseases.” Write for fur- 
ther information to Secretariat of the Sixth 
Panhellenic Ophthalmological Congress, 
Hellenic Ophthalmological Society, Elefter- 
iou Venizelou 26a, Athens-135, Greece. 
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Ophthalmology Self-Education Program. 
—Designed primarily for the practicing oph- 
thalmologist, the Ophthalmology Self-Educa- 
tion Program enables ophthalmologists to 
review an outline containing the essential 
core of ophthalmic knowledge; select areas 
for study in accordance with personal needs 
or preferences; and receive two major study 
guides, reading lists, and self-assessment pro- 
cedures each year. Conducted under the aus- 
pices of Continuing Education in Ophthal- 
mology, this program is offered without 
charge to members of the American Acade- 
my of Ophthalmology and Otolaryngology, 
to facilitate lifelong professional learning. 

With the realization that ophthalmic 
knowledge is rapidly increasing and new de- 
velopments are markedly altering the prac- 
tice of ophthalmology, this new program is 
planned to assist the clinical ophthalmologist 
in maintaining a continuing process of edu- 
ication that extends throughout the full range 
of professional life. 

To aid the practicing ophthalmologist in 
mastering basic information, current con- 
cepts, and recent advances, the essential core 
of ophthalmic knowledge is incorporated in 
the Ophthalmology Basic and Clinical Sci- 
ence Course. Divided into eight major por- 
tions, each section of this course presents 
related aspects of basic and clinical science 
as a Closely integrated unit that associates 
fundamental scientific information with dis- 
ease processes and recent advances in 
ophthalmic knowledge. 

Reflecting this coordination of basic and 
clinical sicence, the sections are as follows: 
(1) Optics and Refraction; (2) Embryology, 
Anatomy, Genetics, and Developmental Ab- 
normalities; (3) Biochemistry and Physiol- 
ogy of the Eye, Metabolic Disease, and 
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Glaucoma; (4) Pathology and Systemic Dis- 
ease; (5) Neuroanatomy and Neuro-ophthal- 
mology; (6) Physiology of the Orbit and 
Extraocular Motility; (7) Microbiology, Im- 
munology, and External Ocular Disease; 
and (8) Pharmacology, Therapeutics, and 
Ophthalmic Surgery. 

Each section consists of a general intro- 
duction, the section curriculum, general ref- 
erences and specific reading recommenda- 
tions, visual aids or supplementary material, 
and a multiple choice self-assessment exami- 
nation. 

This program is the product of a nation- 
wide faculty of ophthalmologists and vision 
scientists who are particularly qualified in 
the basic components and special clinical 
areas encompassed in the course. Members 
of this faculty revise and update each section 
annually. 

Participants in the Ophthalmology Self- 
Education Program are invited to review the 
overall content of this core curriculum and 
to select two sections in accordance with 
personal educational goals and desires. 
These sections may relate to areas of per- 
sonal need, subjects of special interest, or to 
an overall long-term program of comprehen- 
sive review. 

Members of the American Academy of 
Ophthalmology and Otolaryngology may reg- 
ister for this program (or the counterpart 
Otolaryngology Self-Improvement Program) 
without charge. 

Applications may be obtained from C. M. 
Kos, MD, Executive Secretary-Treasurer, 
American Academy of Ophthalmology and 
Otolaryngology, Continuing Education in 
Ophthalmology, 15 Second St SW, Roches- 
ter, Minn 55901. Applications must be post- 
marked not later than March 1, 1972. 
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Books 


Edited by Henry F. Allen, MD 
243 Charles St, Boston 02114 


Symposium on Strabismus: Transactions of 
the New Orleans Academy of Ophthalmol- 
ogy. By Hermann M Burian, MD; Ed- 
ward A Dunlap, MD; John A Dyer, MD; 
Arthur Jampolsky, MD; Philip Knapp, 
MD; Marshall M Parks, MD. Price, 
$34.50. Pp 426, with 254 illustrations. CV 
Mosby Co, 3207 Washington Blvd, St. 
Louis 63103, 1971. 

This is an excellent publication on strabis- 
mus, with contributors who are prominent 
ophthalmologists of great experience. The 
book includes some relatively brief descrip- 
tions of muscle function, some mention of 
classification systems, and some discussion 
of sensory adaptation problems. Mainly, 
however, it is a good account of how to 
diagnose and treat patients with strabismus 
problems. There is some overlap in the ma- 
terial offered by the different authors, but 
this has the advantage of giving the reader 
different ideas of how useful various tests 
are, when and how to operate, and some of 
the limitations which are encountered. 

Jampolsky’s simplified approach to stra- 
bismus diagnosis is very readable, with his 
down-to-earth approach a welcome touch to 
such articles. I think most ophthalmologists 
would like to have the “happy strabismus 
nurses” he illustrates. In the chapters deal- 
ing with how much surgery should be per- 
formed the collected results of experienced 
surgeons are given. Not everyone will agree 
with all of the figures; for example, it ap- 
pears that in chapter 7 the suggestion of the 
amount of surgery to be carried out for the 
correction of divergence insufficiency may 
overcorrect matters. In addition the suggested 
recess-resect operation for Duane’s syndrome 
will not be agreed to by all ophthalmologists. 
The chapter on surgery for persistent squint 
is very good, but I wonder how many sur- 
geons would dare to carry out a 10-mm re- 
section of an inferior rectus muscle. Concern- 
ing the management of exotropia, in chapter 
11, a point which may not be appreciated by 
all readers concerns the management of exo- 
tropia when there is significant lateral in- 
comitance. Such matters are worth reviewing. 
e Some of the material is of somewhat dif- 


ferent character, for example the chapter on 
the monofixation syndrome. There exists a 
great deal of confusion regarding terms, for 
example microtropia and microstrabismus, 
and it is this reviewer’s feeling after reading 
the chapter that a great deal of confusion 
still exists. In addition, as surgery is not 
indicated and the usual treatment for any 
amblyopia is occlusion, the question arises 
as to whether this entity may be having 
somewhat more attention devoted to it than 
is perhaps worthwhile. 

However, these are all minor criticisms. 
For the inexperienced reader this is an ex- 
cellent volume, provided that it is kept in 
mind that the authors do give varying and 
sometimes somewhat contradictory sugges- 
tions regarding diagnosis and treatment. For 
the more experienced ophthalmologist this is 
an excellent review of strabismus diagnosis 
and treatment. 

STEPHEN J. FRICKER, MD 
Boston 


Sjogren’s Syndrome. By Martin A. Shearn, 
MD. Price, $11.50. Pp 262, with 108 illus- 
trations. WB Saunders Co, W Washing- 
ton Sq, Philadelphia 19105, 1971. 

This is an exhaustive review and a defini- 
tive monograph on a syndrome of ocular 
importance. It is recommended to ophthal- 
mologists interested in external ocular dis- 
ease. 

The concern of most ophthalmologists for 
patients with Sjogren’s syndrome is in the 
management of their dry eyes. They will 
find only two pages on ocular therapy, and 
no mention of the new ingenious micropump 
devised by Doane, Reshmi, and Dohlman 
for continuous delivery of artificial tears to 
the conjunctival sac. 

There is an excellent chapter on ocular 
diagnostic techniques, including a detailed 
description of the technique of Schirmer 
testing and an evaluation of conjunctival 
and corneal staining with rose bengal. 

The remainder of the book is devoted to 
description of the other manifestations of 
the syndrome, namely xerostomia and ar- 
thritis, to the pathology of the salivary and 
lacrimal glands, and to the relationship of 
Sjégren’s syndrome to the systemic connec- 
tive tissue diseases. 

ri. BA. 
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Ultrastructure of the Peripheral Nervous 
System and Sense Organs: Atlas of Nor- 
mal and Pathologic Anatomy. By Jean 
Babel, MD; Albert Bischoff, MD; Hein- 
rich Spoendlin, MD. Price, $45.25. Pp 
452, with 203 illustrations. CV Mosby Co, 
3207 Washington Blvd, St. Louis, 63108, 
1970. 

The book is divided into three parts: the 
first on the peripheral nervous system, in- 
cluding the motor endplate (pp 3-171) is 
written by Prof Dr. Albert Bischoff of the 
University of Zurich Neurological Clinic 
and Polyclinic; the second on the auditory, 
vestibular, olfactory, and gustatory end or- 
gans (pp 173-337) is by Prof Dr. Heinrich 
Spoendlin of the University of Zurich Oto- 
rhinolaryngological Clinic and Polyclinic; 
and the third on the retina (pp 339-441) is 
by Prof Dr. Jean Babel of the University of 
Geneva Eye Clinic. The book is unusual 
from two standpoints: (1) It contains, under 
one cover, ultrastructural examples of vir- 
tually all neural structures related to the 
peripheral nervous system in addition to 
those of the peripheral nervous system prop- 
er. (2) All three parts include normal as 
well as pathological material, thus facilitat- 
ing comparison between various biological 
states. The sections on pathological anatomy 
are, by necessity, considerably less complete 
than those on normal anatomy. 

The material presented is mainly from 
laboratory animals, but human material is 
also included in all three parts. Various 
methods were used in preparation, such as 
fixation in osmium primarily, or in potas- 
sium permanganate, or in glutaraldehyde 
followed by osmium. As a consequence, one 
can readily appreciate the differences result- 
ing from the various types of preparations, 
for example, lack of preservation of many of 
the microtubules with primary osmication. 
In fact, the presence of such micrographs in 
appreciable numbers, especially in the last 
part, is the only serious fault this reviewer 
found in the book. The presentation is 
uniform in all three parts: short introduc- 
tion followed by legends and notes on even 
numbered pages, while reproductions of the 
electron micrographs are on the odd num- 
bered pages. The final magnification of the 
micrographs is not included with the leg- 
ends, but an appropriate marker of length in 
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micrometers (microns) is present on all pho- 
tographs. The quality of reproduction of the 
electron micrographs is excellent through- 
out. At the end of the volume a concise list 
of relevant references (pp 443-447) and a 
good index (pp 449-452) can be found. At 
the head of the volume, a list of abbrevia- 
tions used (pp VI-VII) is also included. 

Additionally, the part on the peripheral 
nervous system contains a pair of beautiful- 
ly reproduced micrographs of material pre- 
pared by the freeze-etch method. A number 
of well executed drawings are also included 
which greatly help in the three dimensional 
visualization of structures represented by 
the micrographs. The part describing the 
auditory, vestibular, olfactory, and gustatory 
end organs incorporates a large number of 
relevant and highly informative drawings 
and light micrographs as adjuncts to the 
electron micrographs presented. This re- 
viewer, who has only cursory acquaintance 
with the normal and pathological anatomy 
of these latter structures, found them to be 
very helpful in placing the electron micro- 
graphs in their proper context. 

The book is well put together. No other ul- 
trastructural atlas covering this logical com- 
bination of organs is available. 

AvDAM Borit, MD 
Boston 


Fractures of the Orbit: Proceedings of the 
Symposium on Orbital Fractures, Amster- 
dam, April 19-20, 1969. Edited by GM 
Bleeker, T Keith Lyle. Price, $21. Pp 266, 
with 243 illustrations. Williams & Wilkins 
Co, 428 E Preston St, Baltimore 21202, 
1970. 

This volume represents a rather extensive 
coverage of the various aspects of orbital 
fractures by more than 30 contributors who 
participated in a symposium held in Amster- 
dam in April of 1969. The book is divided 
into three portions: (1) diagnosis and indi- 
cations for operation, (2) treatment of fresh 
orbital fractures, and (3) treatment of old 
orbital fractures. Because blow-out fractures 
represent a large portion of the fractures 
involving the orbit, much of the book is 
devoted to this type of fracture. Although 
the book appears to be written primarily by 
and for ophthalmologists, the role of other 
disciplines is clearly outlined. The roentger® 
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ologist, otolaryngologist, and neurosurgeon 
are essential in the diagnosis and treatment 
of a number of the orbital fractures. In the 
first portion of the book on diagnosis and 
indications for operation, various radiologi- 
cal techniques are covered in considerable 
detail including orbitography, tomography, 
and special views for the diagnosis of blow- 
out fractures. Of particular interest is a 
study of the variations of tbe orbital floor 
defects seen in one series of blow-out frac- 
tures. In the same section is a valuable 
description of the orthoptic examination in 
the diagnosis and follow-up of orbital frac- 
tures. Also covered in this same section is 
the use of electromyography in arriving at 
the correct diagnosis as to the cause of an 
ocular muscle paresis following a fracture of 
the orbit. Finally, the discussion of the indi- 
cations for early surgical intervention and 
emphasis as to the importance of early 
surgical treatment to provide the optimum 
result is amply discussed. The reviewer con- 
siders this to be one of the most important 
contributions of the book. 

The second portion on treatment of fresh 
orbital fractures discusses the various prob- 
lems involved and the various surgical ap- 
proaches which can be instituted in a wide 
variety of fractures involving the orbit. 
There is valuable discussion of the various 
materials which can be implanted in the 
orbit such as silicone rubber (Silastic) 
plates, Teflon, and bone chips, although it is 
not clear whether any one implant is prefer- 
able to another. One author considers bone 
chips preferable to synthetic implants but 
can give no valid reason for this conclusion. 

The third section on treatment of old 
orbital fractures emphasizes the serious 
problems and futility associated with ne- 
glected cases of orbital fractures, particular- 
ly of the blow-out type. However, a number 
of cases are presented in which binocular 
single vision was obtained after muscle sur- 
gery was instituted following an old blow- 
out fracture. 

Finally, a chapter is presented by one of 
the editors (G. M. Bleeker) on miscellanea 
which covers some important discussions on 
“mistakes and complications.” The descrip- 
tion of retinal ischemia associated with a 
rise in intraocular pressure is given and 
methods of avoiding this difficulty present- 


BOOKS 


ed. The final chapter is an editorial review 
which in a terse and concise manner out- 
lines the general feelings of the various au- 
thors. Although there is necessarily some 
repetition in the volume, it represents a 
valuable reference book for those involved in 
fractures of the orbit. 

Davi D. DonaLpson, MD 

Boston 


Die Ophthalmologischen Untersuchungs- 
methoden, Book 1 (Methods of Ocular Ex- 
amination, vol 1). Edited by Wolfgang 
Straub. Price, DM 128. Pp 547, with 542 
illustrations and 58 tables. Ferdinand 
Enke Verlag Stuttgart, 7000 Stuttgart 1, 
Hasenbergsteige 3, 1970. 

This is the first of two projected volumes 
encompassing an extensive and detailed ex- 
position of methods in ocular examination. 
Initial and historic instruments and tech- 
niques are mentioned, but major emphasis 
lies on current methods with full exposition 
of their principles, their indications, and the 
actual technique of their use. Theoretical 
considerations of diagnosis and of instru- 
ment design are included. Methods which 
are infrequently used and unfamiliar to the 
average practitioner are also included in 
detail so that the volume may serve as a 
significant reference work, as well as a work- 
ing manual. Rarely does the author go into 
description of pathologic entities, except to 
relate appropriate variations in pathology to 
correlated examination steps. 

This volume covers external examination, 
microbiology, lacrimal apparatus, the pupils, 
ophthalmoscopy, dynamography, x-ray, ul- 
trasound, radioactive isotopes, tonometry, 
and tonography. Each chapter includes a 
detailed list of references, citing both origi- 
nal and: contemporary contributions. 

e Ocular examination today is a difficult 

and complex subject embracing many sub- 

specialty areas. The editor has chosen specific 
authors for certain subsections where their 
long recognized careful abilities add much 
luster to the writing. For those facile with the 

German language, this book will be reward- 

ing and gives portent of a similarly exhaustive 

second volume to follow. 
Eyck FINTELMANN, MD 
ARTHUR H. KEENEY, MD 
Philadelphia 
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Handles recharge automati- 
cally when replaced in charger 
unit, provide exact power for 
maximum illumination and 
lamp life. Cannot overcharge. 


Attractive charger takes only 
7%” x 4” space on desk, or 


mounts on wall bracket. Plugs 
into any 110 v. AC outlet. 

E Handles are compact and light 
in weight, will accept any 
Welch Allyn instrument heads 
ready for instant use. 


Ask your Welch Allyn distributor 
for a demonstration of No. 71200 








Skaneateles Falls, N. Y. 13153 
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Up to twice as much coverage of 
the retina as any other fundus 
camera offers — that's just one 
advantage of the unique Nikon 
Retinapan-45 Table Fundus 
Camera. 

Simple to operate and pro- 
ducing photographic images of 
startling clarity, this new camera 
is ideal for hospital investigation. 
Opthalmologists can also make 
excellent use of it in their own 
offices. 

An integral electronic flash 
system provides high-intensity 


light with uniform edge-to-edge 
brightness. Fluorescent photog- 
raphy is made more effective than 
ever before. And you can switch 
over instantly from manual or 
motorized 35mm photography to 
3% x 4% Polaroid®. 

For information, or a free dem- 
onstration, write or call: Nikon, 
Inc., a subsidiary of Ehrenreich 
Photo-Optical Industries, 623 
Stewart Avenue, Garden City, 
N.Y. 11530, (516) 248-5200. (In 
OC UECE aTa. 10]0]i0] (om i o pam me e 
Ont.) al 


Nikon announces a 
50% increase 
in fringe benefits. 


Nikon Retinapan 45 
Table Fundus Camera 





NOW REDUCED SPHERICAL ABERRATION 
FOR BETTER VISUAL ACUITY 


Panofo€al contact Lenses 





QUALITY OPTICS 


Consultants / Manufacturers of Quality Contact Lenses 
A DIVISION OF GHQ CORPORATION 
Branch Offices in Atlanta e Memphis « Nashville 
Columbia « Charlotte e Orlando 
St. Louis Area Distributor: Jenkins Optical Company 


The first commercially available 
corrected curve contact lenses. 


All spherical contact lenses have spherical 
aberration and have a shorter focal length 
at the periphery than at the center. 


Panofocal contact lenses have a corrected 
curve on the anterior surface to provide 
sharper and clearer retinal image than any 
previously available lens. This is accom- 
plished with no additional thickness or 
changes in any fitting parameters. 


Interested ? 


For additional information, com- 
plete coupon below and return to 
Quality Optics, P. O. Box 4034, 
Atlanta, Georgia 30302. 
| Yes. | am interested in more facts regarding 
| Panofocal contact lenses. 


| O Send your new Panofocal brochure, 


| g Have a representative contact me, 


NAME 


| ADDRESS 


| GITY -=M STATE ZiP 
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- ài! Doctor, when you tell a woman 


she can never use mascara again 
does she throw a conniption fit? 





Probably. No woman wants to go through life with naked 
eyes. Yet, there’s nothing worse than make-up that makes 
eyes smart and tear, lids puffy and irritated. 


But life need not be that unkind. 
All she needs is AR-EX hypo-allergenic eye make-up— 


the really safe make-up with all the glamour left in, 
all known irritants kept out. 


Once she tries AR-EX, she’ll bless you for it. 


And why shouldn’t she? Now she can wear eye make-up 
all day without a worry in the world. 


HYPO-ALLERGENIC COSMETICS 


There is no substitute for AR-EX because no other hypo-allergenic 
cosmetics are formulated according to standards published in leading 
medical journals. 


AR-EX PRODUCTS / 1036 W. Van Buren St. / Chicago, III. 60607 








New 
teammate | 


Our new full power #880 Chair/Table 
joins the team. 

The #880 has a motor hydraulic base 
and an electrically operated top. At the 
touch of a button it reclines to form a 
flat table. Combine its comfort, versa- 
tility and convenience with the #7700 
Instrument Stand and the RELIANCE 
348 Pneumatic Stool for an unbeatable 
team. All are sensibly priced. Consult 
your supplier, or write F. & F. Koenig- 
kramer, 96 Caldwell Drive, Cincinnati, 
Ohio 45216. Dept. AO-2 
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Louisiana State University School of Medicine 
Department of Ophthalmology 
and 
The Eye Foundation of America 


SYMPOSIUM ON STRABISMUS 


WITH EMPHASIS ON NEURO-OPHTHALMOLOGICAL ASPECTS 


Friday and Saturday, March 3 and 4, 1972 
TOPICS 


Indications and contraindications for: combined vertical and horizontal mus- 
cles surgery, multiple horizontal muscle surgery, recess-resect. operations, 
bilateral resection operations, bilateral recession operations; strabismus and 
reading problems; dyslexia; the forced traction test; diagnosis of superior 
oblique palsy; management of complete paralysis of ocular muscles; NRC- 
ARC——-what is its place in diagnosis and prognosis?; the management of 
congenital esotropia; intentional vs. unintentional overcorrections in eso devia- 
tions; intentional vs. unintentional overcorrections in exo deviations; prisms 
in the management of strabismus; the present status of miotics versus bifocals; 
refractive errors in strabismus management; comparative methods for assess- 
ing rotation defects; management of endocrine-eye muscle problems; man- 
agement of adult acquired strabismus; sensory phenomena associated with 
suppression; suppression associated with esotropia; voluntary convergent 
strabismus; voluntary convergent strabismus in either eye; A and V patterns 
in isolated vertical muscle palsies; A and V patterns in exotropia; electro- 
myography in intermittent exotropia. 


Guest Speakers 


Arthur Jampolsky, M.D. 
Robert D. Reinecke, M.D. 
Eugene R. Folk, M.D. 


Eugene ‘Helveston, M.D. 
George 5. Ellis, M.D. 





Write to George M. Haik, M.D., 


Professor and Head, Department of Ophthalmology, 
k L.S.U. Medical Center, 
1542 Tulane Avenue, New Orleans, Louisiana 70112 
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FROM “HOVOCO” ... where leadership and experience work for you 


H.O.V. TRANSFORMERS 





= 


Can be wall or stand mounted, or mounted 
on any cabinet. Both Transformers provide 
power of 3, 6, and 12 volts—suitable for all 
diagnostic instruments. Adjustable tele- 
phone-type hangers will hold any instru- 
ment and also serve as automatic on-off 
switches. Lift the instrument and it lights 
up, ready for use. Hang it back on hook— 
and power turns off. Each hook has its 
own voltage selector and rheostat. 


Both Transformers have a master on-off 
switch and pilot light. All control knobs 
are on front panel. The individual twist- 
lock plug-ins are located on bottom edge 
of Transformers, and instruments should 


H.O.V. 
ALL-PURPOSE 
TRANSFORMER 


H.O.V. 
TRIPLETTE 
TRANSFORMER 





Ki r D H.O 
IE CRAD 


CONVENIENT — PRACTICAL — EASY TO INSTALL 





OV: 
INSTRUMENT 
LE 








be connected with coil cords for con- 
venience. All components are of top qual- 
ity for long life and trouble-free operation. 


HV 2000 Triplette Transformer 
HV 2001 All Purpose Transformer 


HV 2002 Mounting Bracket for Reliance, 
American Optical, and Bausch 
and Lomb instrument stands 


HV 1805 Coil Cord for W.A., B.&L., A.O. 
and Keeler instruments. 


HV 2004 New H.O.V. instrument cradle to 
hold Giantscope or professional 
° Ophthalmoscope. 


H.O. V. Optical Co., Juc. 


A subsidiary of The House of Vision, Inc. 
137 NORTH WABASH AVENUE, CHICAGO, ILLINOIS 60602—Phone: (312) 346-0755 


SALES AND SERVICE CENTERS: 
CINCINNATI, OHIO 
DENVER, COLORADO 


LOS ANGELES, CALIFORNIA 
MILWAUKEE, WISCONSIN 
MINNEAPOLIS, MINNESOTA 


NEW YORK, NEW YORK 
PITTSBURGH, PENNSYLVANIA 
SAN FRANCISCO, CALIFORNIA 


THE BASIC SCIENCE COURSE IN OPHTHALMOLOGY 


UNIVERSITY OF PENNSYLVANIA SCHOOL OF MEDICINE 
OFFICE OF GRADUATE MEDICAL EDUCATION 


July 10, 1972 through October 28, 1972 


The sixteen week basic science course in ophthalmology is especially designed to give 
medical graduates entering their residency training in ophthalmology an excellent basic 
foundation for their work. Instruction is by lecture, demonstrations, laboratory work, 
conference and practice clinics. Full use is made of the University’s facilities. The 
program is under the organization and supervision of Dr. Harold G. Scheie, Professor 
and Chairman of the Department of Ophthalmology. The faculty is composed of mem- 
bers of the basic science and clinical departments of the University of Pennsylvania 
School of Medicine supplemented by the following guest lecturers: 


Boeder, Paul Antonkurt, Ph.D. Harris, John E., Ph.D., M.D. 
Donaldson, David D., M.D. Hoover, Richard E., M.D. 
Dowling, John, Ph.D. Johnson, Robert J., M.D. 

Ellis, Philip P., M.D. Kinsey, Everett V., M.D. 

Falls, Harold F., M.D. Koelle, George B., Ph.D., M.D. 
Fine, Ben S., M.D. Krill, Alex E., M.D. 

Forster, H. Walter, Jr., M.D. Kurz, George H., M.D. 

Frayer, William C., M.D. Lambertsen, Christian J., M.D. 
Friedman, Ephraim, M.D. Lemoine, Albert N., M.D. 
Gass, J. Donald, M.D. Linksz, Arthur L., M.D. 

Haas, Joseph S., M.D. Rose, Edward, M.D. 

Hallett, Joseph W., M.D. Stone, Hrant H., M.D. 


Subjects include: anatomy, principles of anesthesia, bacteriology, biochemistry, 
biomicroscopy, blind patient care, cryosurgery, electron microscopy, embryology, 
fundamentals of glaucoma and gonioscopy, genetics, immunology and tissue trans- 
plantation, light coagulation, microbiology, neuroophthalmology, ocular motility, ocular 
photography, optics, pathology, perimetry, pharmacology-physiology, principles of laser 
energy, refraction, roentgenology, statistics, principles of tonometry and tonography, 
ultrasound in ophthalmology and current concepts of uveitis. 


To enroll in this program physicians must return a completed application. Students 
will not be accepted for isolated portions of the course and a certificate is awarded upon 
completion. Tuition for the course is $575.00. The American Board of Ophthalmology 
has indicated that the time spent in this course is acceptable as credit. 


Applications should be made promptly. Persons wishing further information should 
write to: 


The Director, Office of Graduate Medical Education 
UNIVERSITY OF PENNSYLVANIA SCHOOL OF MEDICINE 
PHILADELPHIA, PENNSYLVANIA 19104 
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n : PHOSPHOLINE IODIDE 0. 03% and 0. 06% \ were. 
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PHOSPHOLINE IODIDE 
(echothiophate iodide 


for ophthalmic solution) 








Effect of Phospholine lodide and pilocarpine 
on intraocular pressure control. 


*Adapted from Barsam, P. C., Boston U. School of Med.: Time Curves 
of the Effect of Miotics on Intraocular Pressure and Outflow Facility, 
Scientific Exhibit, Annual Convention, American Academy See next page for Brief Summary 
of Ophthalmology and Otolaryngology, Las Vegas, Oct. 5-9, 1970. of prescribing information. 


PHOSPHOLINE IODIDE’ 
(echothiophate iodide) 


for 24 hour control in chronic simple (open-angle: 
glaucoma and glaucoma secondary to aphakia 


just 1 or 2 instillations a day 
è for long lasting effect on ocular tension— 
helps protect against a “silent emergency” at night 
-< @ may be substituted for the bedtime dose of a short acting miotic 
that controls intraocular pressure by day, but 
fails to provide adequate control during the night and early morning 
@ choice of four strengths for individualized therapy — 
may be used alone or as a complementary agent 


BRIEF SUMMARY (for full prescribing information, 
consult package circular) 

Phospholine lodide® (echothiophate iodide) 

In Management of Chronic Simple (Noncongestive) and 
Aphakic Glaucoma/Concomitant Esotropia 


Contraindications: This medication is contraindicated in 
acute (congestive) angle closure glaucoma, but may be 
useful in the subacute or chronic stages after iridectomy 
or where surgery is refused or contraindicated. it is also 
contraindicated in glaucoma associated with iridocyclitis. 
it should be prescribed only after consultation with the 
patient’s internist or surgeon in the presence of bronchial 
asthma, gastrointestinal spasm, urinary tract obstruction, 
vascular hypertension, myocardial infarction, and Parkin- 
son’s disease. , 

Warnings: Therapy should be temporarily discontinued if 
(otherwise unexplainable) persistent diarrhea, profuse 
sweating, or muscle weakness occurs. Succinylcholine 
should not be used concomitantly. In patients with my- 
asthenia gravis, only specialists who are aware of the 
likelihood of drug interactions should employ PHOSPHO- 
LINE [ODIDE (echothiophate iodide) concomitantly with 
neostigmine, ambenonium, pyridostigmine, or edropho- 
nium. 

Use in pregnancy: Not established is safe use in preg- 
nancy, nor absence of adverse effects on fetus or on res- 
piration of neonate. Administration in pregnancy requires 
weighing potential benefits against potential hazards. 
Precautions: Patients regularly exposed to pesticides of 
the organophosphate or carbamate class should be cau- 
tioned to observe all protective measures recommended 
in their handling. 

Minor side effects (patient to be alerted): Initially, brow- 
ache, dimness of vision, blurring, or ciliary and conjunc- 
tival injection may occur, but usually disappear after 5 to 
10 days of treatment. 

Other side effects: (local) Iris cysts occur occasionally in 
adults, but fairly frequently in children. Pigmented cysts 
of the ciliary epithelium have been noted. Retinal detach- 





ment has occurred, and the medication should be usec 
with extreme caution, if at all, if there is a history of thi: 
disorder. It may cause or activate acute iritis. Posterior syn 
echiae may develop. Recent controlled clinical studies have 
shown that PHOSPHOLINE IODIDE (echothiophate iodide’ 
therapy may be a causative factor in the development o 
lens opacities in adult glaucoma patients. This phenome 
non is apparently (a) dose-related, since it has not been ob 
served with 0.03%, but only with the higher strengths; (b 
selective in character, since some patients have toleratec 
many years of treatment with the highest strength of the 
drug without lens changes; (c) age-related, since lens opac 
ities associated with this medication are virtually unknow! 
in children; and (d) species specific, since attempts t 
produce comparable effects in experimental animals hav: 
been unsuccessful. Pupillary block may develop due t 
intense miosis together with vascular congestion, ‘espe 
cially in eyes with narrow angles. 

Resistance to the medication may appear in som: 
patients after many months of therapy; usually the re 
sponse can be restored by changing to another medica 
tion for a short time. 

(systemic) Rarely, systemic effects may appear suct 
as gastrointestinal spasm, nausea, vomiting, diarrhea, in 
creased secretion of lacrimal, salivary or sweat glands 
tightness in the chest, bradycardia, etc. Muscle weaknes: 
and one case of localized paresthesias have been re 
ported. Lowering of blood cholinesterase level frequenth 
occurs during long term therapy and is an indication o 
systemic absorption, not an adverse side effect. 
Antidotes: Atropine, 2 mg. parenterally; PROTOPAM‘ 
CHLORIDE (pralidoxime chloride), 25 mg./Kg., LV.: arti 
ficial respiration, if necessary. 

Supplied: 1.5 mg. package for dispensing 0.03% solution 
3.0 mg. package for 0.06% solution; 6.25 mg. packagi 
for 0.125% solution; 12.5 mg. package for 0.25% solution 
[Also contains potassium acetate (sodium hydroxide o 
acetic acid may have been incorporated to adjust pH dur 
ing manufacturing), chlorobutanol (chloral derivative) 
mannitol, boric acid, and exsiccated sodium phosphate. 


Lex The Ophthalmos Division 
SX | AYERST LABORATORIES 
New York, N.Y. 10017 7127 
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contact lens 
fitter, you’re 
vetting better 
all the time. 


But how about 
the solutions, 
cleaners 

and cases you 
recommend? 





In just three years, every new concept in contact lens 
care has come from just one source- 
Flow Pharmaceuticals. 





the first hypertonic wetting solution. hy-FLOWe.. . 
refreshing and hygienic, with a unique emolliency 
and a tonicity more natural to precorneal film.’ 


the first combination cleaning and storage solution. 
duo-FLOWé. . . the original such solution for ger- 
micidal hydration, easy and effective two-in-one 
action. 


the first combination cleaning and storage kit- 
porta-FLOWée... absolute cleaning and germicidal 
hydration in one simple leakproof, breakproof 
compact unit. 


the first gel cleaner. d-FILMm . . . the basic lens 
cleaner that erases patient confusion and elimi- 
nates the danger of irritating or damaging ele- 
ments being instilled into the eyes inadvertently. 


Flow Care-to compliment your proficiency. 





\ FLOW PHARMACEUTICALS, INC. 
|} 936 Commercial Street 
/ Palo Alto, Calif. 94303 






1. Mishima, S. and D. M. Maurice, The Effect of Normal Evaporation 
on the Eye, Exp. Eye Res., 1:46, 1961. 

. Bahr, Gunnar, Measurement of the Effect of Solutions of Different 
Osmotic Pressure on the Thickness of the Living Cornea, Trans. of 
Ophthal. Soc. U.K., 68:515, 1949. 
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THE RETINA SERVICE WILLS EYE HOSPITAL 
PHILADELPHIA, PENNSYLVANIA 
Announces a Course on 


MACULAR DISEASES 


To be held at the 
Philadelphia County Medical Society Building, 
Philadelphia, Pennsylvania 


March 10 and 11, 1972 


Faculty for the course will include: 


William H. Annesley, M. D. Charles J. Rifə, M. D. 
Harold Cross, Ph. d., M. D 

Jay Federman M.D. 
Richard Goldberg, M. D. 
Alfred Lucier, M. D. 

P. R. McDonald, M. D. 


Merlyn Rodriguez, M. D. 
L. K. Sarin, M. D. 
George Spaeth, M. D. 
William Tasman, M. D. 
A. Zimmermann, M. D. 


The course will cover the clinical, fluorescein 
and pathologic aspects of heritable macular dis- 
orders, choroidal diseases causing detachment 
of the retina and pigment epithelium, serous 
detachment of the retina secondary to hyper- 
tensive and collagen diseases, macular dysfunc- 
tion secondary to vitreous abnormality, retinal 
inflammatory and toxic disease affecting the 
macula, macular dysfunction secondary to 
trauma, tumors of the posterior pole and the 
sphingolipidoses 


Tuition will be $100. Special rate of $40 available 
for residents upon application from their De- 
partment Head. Checks should be made pay- 
able to Retina Service, Wills Eye Hospital and 
mailed to William Tasman, M. D., Retina Service, 
Wills Eye Hospital, 1601 Spring Garden Street, 
Philadelphia, Pa., 19130. 





ophthalmologist 


Board certified or board qualified 
specialist for full-time position 

in a University-affiliated medical 
center located in cultural area 50 miles 
from N.Y.C. and Philadelphia. 

Position on multi-specialty geographic 
full-time staff carries teaching and 
clinical research responsibilities and 
appointment on university faculty. 
Previous university or related teaching 
institution experience preferred, but 
will consider exceptional physician 

out of private practice. EXCELLENT 
salary plus unusual incentive program, 
depending on extent of teaching 
responsibilities and faculty appointment, 
etc. Please send resume, establishing 
your qualifications, to: 


Mr. Albert Fletcher, 


h mc Assistant Director 
Hunterdon Medical Center 
Route 31, Flemington, New Jersey 08822 








STANFORD BASIC SCIENCE COURSE IN OPHTHALMOLOGY 


July 5 through September 8, 1972 


Stanford. University Medical Center, Stanford, California 
For residents and prospective residents approximately 290 hours of instruction 
with a faculty of forty-five. 
Sections include: 
1. Anatomy (25 % hours) 6. Optics and Theory of Refraction (33 hours) 


2. Microbiology and Immunology (39 hours) 7. Embryology and Genetics (9 hours) 
3. Pathology (69 hours) 8. Motility (30 hours) 
4. Physiology (39 hours) 9. Biochemistry (9 hours) 
5. Neuro-ophthalmology and Neuroanatomy (33 hours) 10. Pharmacology and Toxicology — - (29 hours) 


Some of the lecturers are as follows: Crowell Beard, Raynold Berke, Paul Boeder, 
Brooks Crawford, Phil Ellis, William Green, Arthur Jampolsky, Alan Scott, Robert Shafter, 
Richard Sogg, William Spencer, Phillips Thygeson. 


Tuition $575.00. For further information and application forms please write to J. W. 
Bettman, M.D., Division of Ophthalmology, A230, Stanford Medical Center, Stanford, 
California 94305. 
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580 Page BOOK 
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PROCEEDINGS OF THE: rea Ing 


1971 CATARACT SURGICAL CONGRESS 


disomy Today’s Health 


65 CONTRIBUTORS 


THE NEW REPORT ON 


CATARACT SURGERY =| 


515 PAGE BOOK 


PROCEEDINGS OF THE 
1969 CATARACT SURGICAL CONGRESS 


MIAMI BEACH 


43 CONTRIBUTORS: | 7 i : Keep your c 0 py 
TO THE MIAMI EDUCATIONAL PRESS, INC. handy in your 


608 Huntington Building @ Miami, Florida 33132 


O Enclosed is $30.25 (incl. postage) for one copy of reception room. 


“The SECOND Report on Cataract Surgery” - 1971 
G Enclosed is $19.75 {originally $30.25) for ene copy of 
“The New (ist) Report on Cataract Surgery” - 1969 ` TODAY'S HEALTH 
nT ea ae ae ee a oe published by the AMERICAN MEDICAL ASSOCIATION 
STREET aaa te a eet 535 North Dearborn Street 
OY AE Chicago, Illinois 60610 














SYMBOL OF THE BEST IN OPHTHALMOLOGY E> 


| Just Published And Ready Soon... i 
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| O A PRIMER ON REFRACTION by Ernest H. Christman, Si. Vincents Hospital, Santa Fe, New Mexico. ’72, 128 
pp. (5 x 8), 70 il., $4.50. ; i 


O OCULOMYCOSES by Jules Francois, The Univ. of Ghent, Belgium. Collaborated with M. Elewaut-Rijsselaere and 
E. De Vos. ’°72, about 318 pp., 192 il., 12 tables 


O SOCIAL AND REHABILITATION SERVICES FOR THE BLIND by Richard E. Hardy, Virginia Commonwealth 
Uniy., Richmond, and John G. Cull, Virginia Commonwealth Univ., Fishersville. (22 Contributors) ’72, about 400 pp 


C THE RELATION OF ANGIOID STREAKS TO SYSTEMIC DISEASE by David Paton, Baylor College of Medi- 
cine, Houston. °72, about 96 pp., 61 il. (1 in full color) 


[) THE STRUCTURE OF THE RETINA by Santiago Ramon y Cajal, Univ. of Madrid, Spain. Compiled and trans- 
lated by Sylvia A. Thorpe and Mitchell Glickstein, both of Brown Univ., Providence, Rhode Island. ’72, about 244 
pp., 13 il. 


[| ANESTHESIA: In Otolaryngology and Ophthalmology by John C. Snow, Boston Univ. School of Medicine. Foreword 
by Benjamin Kripke. ’72, 484 pp., 90 il., 6 tables, $17.50 


12 Outstanding Books That Should 
Be in Every Ophthalmologist’s Library 


C] SPECTACLES FOR APHAKIA (2nd Ptg.) by Curtis C] OPTICS: An Introduction for Ophthalmologists (2nd 


D. Benton, Jr., Broward General Hospital, Fort Lau- Ed., 2nd Ptg.) by Kenneth N. Ogle, Mayo Clinic, 
derdale, Florida and Robert C. Welsh, Univ. of Miami Rochester, Minn. 71, 288 pp., 214 il, $10.75 

School of Medicine. Foreword by Arthur Linksz. ’71, 

176 pp. (634 x 934), 96 il., 11 tables, $8.75 ; CC] THE CAUSES, ECOLOGY AND PREVENTION 


OF TRAFFIC ACCIDENTS: With Emphasis Upon 
Traffic Medicine, Epidemiology, Sociology and Logis- 
tics by H. J. Roberts, Palm Beach Institute for Med- 
ical Research, West Palm Beach, Florida.’71, 1200 pp. 
(7 x 10), 180 il., 25 tables, $39.50 


LL} TEACHING THE VISUALLY LIMITED CHILD 

| by Virginia E. Bishop, Chester County Public Schools, 
West Chester, Pennsylvania. Foreword by Natalie 
Barraga. Drawings by Charles C. Denzler. Photo- 
graphs by Charles L.. Bishop. ’71, 224 pp., 21 il, 4 


tables, $9.50 
§ tables, $ [O SO YOU HAVE CATARACTS: What You and 


C] THE HEREDITARY DYSTROPHIES OF.THE Your Family Should Know (2nd Ptg.) by Albert E. 
POSTERIOR POLE OF THE EYE by A. F, Deut- Sloane, Harvard Medical School, Boston. °72, 112 
man. ’71, 498 pp., 318 il. (13 in full color), $63.50 pp., 5 il., $5.75 l 
| O OUR BLIND CHILDREN: Growing and Learning [f] OPHTHALMIC DISPENSING (2nd Ed.) by Russell 
With Them (3rd Ed.) by Berthold Lowenfeld, Berkeley, L. Stimson, Los Angeles. ’71, 624 pp., 250 il., 39 
*71, 260 pp., 7 il., $8.50 tables, $23.50 


O CONTACT LENS PRACTICE: BASIC AND AD- | 
VANCED (5th Ptg.) by Robert B. Mandell, Univ. of [H THE ENDOTHELIUM OF THE CORNEA AND 


Calif., Berkeley. (6 Contributors) "71, 484 pp. (634 x 9 ITS CLINICAL IMPLICATIONS (2nd Ed.) by 
34), 241 il. (14 in full color), 34 tables, $23.50 Frederick W. Stocker, Duke Univ. School of Medi- 
cine, Durham, North Carolina. ’71, 260 pp., 155 il., 

[|] SPIROCHETES IN BODY FLUIDS AND 11 tables, $14.25 


TISSUES: Manual of Investigative Methods edited 
-by James N, Miller, Univ. of California at Los Angeles O] CHLAMYDIA AND CHLAMYDIA-INDUCED DIS- 
._' school of Medicine. (6 Contributors) ’71, 86 pp., 5 il., EASES, by Johannes Storz, Colorado State Univ., 
% 3 tables, $5.50 Fort Collins. ’71, 376 pp., 81 il., 10 tables, $20.00 


| CHARLES C THOMAS - PUBLISHER Lawrence avenue SPRINGFIELD - ILLINOIS 62703 
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Now OCUTRON: 


offers you visual fields 


...whenever you want 
...as Often as you want 
without your being there 





U.S. Patent Nos. 3,288,546 
and 3,421,498 






The Ocutron® Visual Field Tester, developed by a leading ophthal- 
mologist, is a highly precise electronic instrument that automatically 
examines the visual field and records it permanently on the standard 
chart that you are accustomed to using and interpreting. 


Without the presence of doctor or nurse, the patient tests himself by 
push-button response to stimuli of standard light targets as they appear 
within the white hemisphere. This response is electrically registered 
on the chart. 


Difficult and time-consuming fields like the above glaucoma field are 
as easily and quickly tested as a simple normal field. 


Background may be lighted or not, as desired, for light or dark adapted 
fields. Built-in check on patient fixation and patient reliability. 


Particularly suitable for high volume performance. Simple enough for 
screening. Accurate enough for definitive, repeatable field study. 





For further information write for new literature 
or contact your ophthalmic distributor. 


OCUTRON COMPANY 


22500 South Woodland Road 
Cleveland, Ohio 44122 
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Scheie Cautery, complete with recharger, cord-handle, 
one pointed and one ball tip electrode, 
and hardwood storage case. 


Scheie Electrode, ball tip 


Scheie Electrode, pointed tip 
6-830 Scheie Cautery 


SS em — 


6-835 Scheie Cord-Handle only 


This is the most compact outfit 
for hemostasis In eye surgery... 
the Scheie Ophthalmic Cautery from Weck. 


The Scheie Cautery comes complete with sep- The recharger fits any standard 110-120 volt A.C. 
sarate recharger, cord handle, ball tip electrode, outlet and the cautery maintains the pre-selected 
€ pointed tip electrode, all in a hardwood storage Output you have chosen. 
case. ee PECS: 
Some other important features of this unit are (iit) Please contact us for further information. 


its impact resistant housing, the cord handle is WECK EDWARD WECK & COMPANY, INC. 
autoclavable, all electrodes are platinum tipped. 49-33 3ist Place Long Island City, New York 11101 
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New Orleans 
Academy of 
Ophthalmology 


Announces its Twenty First 
Annual Symposium 


CONTACT LENSES 


An in-depth Symposium concerning Contact 
Lenses — “Hard”, “Soft” and Scleral — their 
Legal, Medical and Cosmetic Applications. 


April 9-14, 1972 
Roosevelt Hotel, New Orleans 


Guest Speakers 
Chester J. Black, M.D. 
Jorge N. Buxton, M.D. New York City, N.Y. 
Herbert L. Gould, M.D. White Plains, N.Y. 
G. Peter Halberg, M.D. New York City, N.Y. 
Herbert E. Kaufman, M.D. Gainesville, Fla. 
lan A. Mackie 
Perry Rosenthal, M.D. 
Whitney G. Sampson, M.D. Houston, Texas 


Elmhurst, Illinois 


London, England 


Boston, Mass. 


Registration Fee 
$175.00 For Practicing Ophthalmologists 


75.00 For Residents Outside Louisiana 


(Accompanied by a Letter of Identification from Chief 
of Staff) $175 for Technicians 

(Employed by or Affiliated With Practicing Ophthal- 
mologists) 


NEW ORLEANS ACADEMY OF OPHTHALMOLOGY 
515 Audubon Bldg., 931 Canal St. 
New Orleans, Louisiana 70112 





AMA Specialty Journals reflect 
an image—of authority, reliabil- 
ity, Integrity, specialization. High 
editorial standards assure accu- 
racy—timeliness—relevancy inthe 
manuscripts, clinical reports and 
material published every month. 
Read your AMA Specialty Journal 
—an important part of your con- 
tinuing medical education. 


AMERICAN MEDICAL ASSOCIATION 
535 North Dearborn Street 
Chicago, Illinois 60610 
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DACRIOSE gives you complete 
control of ocular irrigation. 
You can provide a gentle but 
thoroughly cleansing “jet-like” 
action...or you can use’ it 
drop-by-drop. 


This modern irrigating solution, | 
in the unique Jef-Stream dispenser, ae 
is ready-to-use and self-sterilizing. i 

Use DACRIOSE 
O In the office: after tonometry 
and gonioscopy — 

to wash away fluorescein — to wash i 
out secretions and discharges. i 
O In the emergency room: for quick, 

safe removal of foreign bodies. 
1 In the operating room: for sterile | 

and convenient irrigation of the eye 

pre- and post-operatively. i j 
O At the bedside: to clean and | 
irrigate eyes — to save staff time. | J 





G- 
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Formula: A sterile, stable, buffered isotonic 
solution of boric acid, sodium carbonate, 
potassium chloride. Preserved with 
benzalkonium chloride, 0.01%; with 0.01% 
disodium ethylenediamine tetraacetate. 
Warning: Do not dilute or reuse the solution. 
Do not touch dropper tip to eye or any surface 
as this may contaminate solution. i 
Supply: 0.95 fl. oz. and 4 fl. oz. į 

plastic irrigator bottles. 


DACRIOSE, | 


you control the flow — sterile and r 
self-sterilizing — isotonic ‘ 





Sterile 
te ae 
a ê 
Dacriose f 
T 
Ophthalmic = 
Irrigating Solution 


JET-STREAM "T 
dispenser = 


4 FL. 02. 
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THE RETINA SERVICE 
MASSACHUSETTS EYE AND EAR INFIRMARY 


Announces the 10th Annual Course in 


Retinal Detachment 


MAY 18, 19, 


and 20, 1972 


The curriculum will consist of lectures in the Fundamentals of 
Fundus Diagnosis and Management of Retinal Detachment. 


SUBJECTS TO BE INCLUDED 
Pathogenesis, Classification and Differential mineneels 


of Retinal Detachment 


Surgical Rationale and Techniques 
Management of Unusual Cases 


Surgical and Postoperative Complications 
Vitreous Examination, Replacement, Surgery 


FACULTY 


Charles L. Schepens, M.D. 


Ichiro ©. Okamura, M.D. 


Robert J. Brockhurst, M.D. 


J. Wallace McMeel, M.D. 


H. MacKenzie Freeman, M.D. 
Ronald C. Pruett, M.D. 
Felipe |. Tolentino, M.D, 
David A. Swann, Ph.D. 


REGISTRATION 


$125 for practitioners. Residents $50 upon application from 
Department Head. Checks to be made payable to 
Massachusetts Eye and Ear Infirmary. 


For registration and details— 


Ronald C. Pruett, M.D., Retina Service 
MASSACHUSETTS EYE AND EAR INFIRMARY 


243 CHARLES STREET ® 


BOSTON, MASSACHUSETTS 02114 


HARVARD MEDICAL SCHOOL 


Department of Continuing Education 


NEURO-OPHTHALMOLOGY 
April 24-29, 1972 
Under the Direction of 
David G. Cogan, M.D. and 
Shirley H. Wray, M.D., M.R.C.P., Ph.D. 
of the 
Massachusetts Eye and Ear Infirmary 


This course is arranged primarily for neurologists, 
neurosurgeons, and ophthalmologists interested in 
neuro-ophthalmology. It is designed to illustrate and 
amplify the essentials in the neurology of the ocular 
motor and visual systems. 


Special attention is given to the neuro-ophthalmic 
evaluation of the patient, with emphasis on recent 
advances in diagnostic procedures. Instruction is 
conducted insofar as possible on an informal discus- 
sional basis, using live demonstrations as well as 


| televised and cine recordings. 


Attendance limited. 


Fee—$200.. 


DISEASES OF THE CORNEA 
June 8-10, 1972 
Under the Direction of 
Claes H. Dohlman, M.D. and 
S. Arthur Boruchoff, M.D. 
of the 
Massachusetts Eye and Ear Infirmary 


This course, designed for ophthalmologists in 
clinical practice, stresses newer concepts in treat- 
ment. Recent knowledge of corneal anatomy and 
physiology is reviewed briefly, and methods of eval- 
uation and prognostic factors, as well as techniques 
of treatment, are discussed. 


The disease processes to be covered include bac- 
terial and viral infections, corneal edema, dystro- 
phies, dry eyes, burns, and cornea] thinnings and 
perforations. The techniques include penetrating 
and lamellar keratoplasty, conjunctival flaps, and 
the use of contact lenses, prostheses, and adhesives. 
Time will be scheduled for round-table discussions. 


Attendance limited. Fee-—$125. 


For application form, write to 


Associate Dean, Department of Continuing Education 


Harvard Medical School, 25 Shattuck Street, Boston, Massachusetts 02115 
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NEVER BEFORE ... 


have all these features . 
been included in one @ 
Ophthalmoscope. _ 4 


Check them: 

C Better view of macula with less reflection. 

O Stereoscopic observation around opacities 
in the transparent media. 

C] Maximum stereopsis at all times commen- 
surate with the size of the pupil. 

C Now, after many years of research, one in- 


O 


Zip 


strument!!! affords the best features for 
routine indirect ophthalmoscopy with the 
possibility of binocular viewing through pu- 
pils as small as 1.5 mm. 


Better illumination for viewing the fundus 
periphery. 


Adjustable diaphragms in the eyepieces 
insure easy and exact alignment of the 
ophthalmoscope both vertically and hori- 
zontally to prevent diplopia. 


A special optical system minimizes light loss 
and conducts most of the available light 
into the pupil. 


Built-in infrared filter prevents unnecessary 
heating of fundus tissues and makes ex- 
amination far more comfortable for the 
patient. 





O Light Coagulator MF1000 


O 


E 
ts 


C] Please send S P Ophthalmoscope OS-700 complete with all standard accessories @ $545. 
Send descriptive 
literature on: O Implants for Retinal Detachment Surgery 


O S P Ophthalmoscope Stand OS-150 


O Transistor Diathermy TR2000 


Name 

Hospital or Clinic 
Address 

City 







Eyepieces incorporating any lens correc- 
tions to suit the observer’s prescription may 
easily be inserted and removed. 


Unusually large mirror attachment enables 
a second observer to view stereoscopically 
from either side of the primary observer. 


Headband is designed for comfort. Weight 
of the instrument is distributed over a large 
portion of any head to minimize the dis- 
comfort of wearing an instrument on the 
head for a prolonged period. 


All optical elements are completely en- 
closed and dust free. 


Lamp alignment knobs to focus filament are 
conveniently located outside the instru- 
ments. 


Intensity of illumination is continuously ad- 
justable with a rheostat on the headband. 


Lamp housing is specifically designed to 
remain cool, Even after prolonged use it is 
not hot to the touch; there is a minimum of 
heat transmitted to the doctor’s forehead. 


Filter is available for fluorescein study. 


Designed by O. Pomerantzeff, D. Eng., C. L. Schepens, 


M.D. and others at the Retina Foundation, Boston. 


MEDICAL INSTRUMENT RESEARCH ASSOCIATES INC. 
150 CAUSEWAY STREET,*BOSTON, MASS. 02114 è TEL. 617/523-5031 


B 
C] Transilluminator with Gonioscopy 
and Goniotomy Lenses 


O Low Vacuum Diagnostic and 
Surgical Contact Lenses 


Title 
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TO REDUCE CORNEAL EDEMA 


\ MURO OINTMENT SODIUM CHLORIDE 5% 


MURO OINTMENT NO. 128 - SUPPLIED 1/8 OZ. 





An ointment of hypertonic sodium chloride solution 
in a base of lanolin, liquid petrolatum and 
white petrolatum. 


Apply to conjunctiva at bedtime. 
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MUROCOLL METHYLCELLULOSE 
4000 cps 0.9% WITH SODIUM CHLORIDE 5% 


MUROCOLL PRODUCT NO. 4 - SUPPLIED 15cc and 30cc 


A hypertonic solution of sodium chloride with methylcellulose. 
Preservatives - methylparaben and propylparaben. 


TO REDUCE CORNEAL EDEMA: 1 or 2 drops in affected 
eye 3 times a day or as directed by the physician. 


MURO preparations are available to all pharmacies and hospitals 
through their drug wholesaler, or may be obtained directly from 
our laboratories by indicating their usual source of supply. His 
MUROCOLL £ 

Complete ophthalmologic formulary availahle on request. METHYLCELLULOSE | 


(4,000 cps) 0.9% 


with < A 
SODIUM CHLORIDE 5% | ® $ 


2G 8 
STERILE OPHTHALMIC SOLUTION 
reservo! ives 
Methylparaben 0.023% 
Propylparaben 0.01% 


Federal (U.S.A.) law prohibits dispensing above preparations without prescription. 


wk, 


' PHARMACAL LABORATORIES, Inc 3 
121 LIBERTY ST, 
, SA 





Muro Pharmacal Labonratonesr, Inc. 


121 Liberty Street - Quincy, Mass., U.S.A. 02169 
D Area Code 617 - 479 - 2680 


NATIONAL SPRING MEETING 


AT 


THE 








-April 26-29, 1972 
Ophthalmology Speakers 


Miles A. Galin, M. D., New York, New York 
| Louis J. Girard, M. D., Houston, Texas 
Frank W. Newell, M. D., Chicago, !linois 
John T. Simonton, M. D., New York, New York 
Frederick Stocker, M. D., Durham, North Carolina’ 


Otolaryngology Speakers 


Phillip Anthony , M. D., Fort Worth, Texas 

William R. Hudson, M. D., Durham, North Carolina 
- Jerrie Cherry, M. D., Nashville, Tennessee 

James R. Leonard, M. D., Philadelphia, Pennsylvania 


Sponsored by the West Virginia Academy of Ophthalmology 
and Otolaryngology. 


RESERVATIONS—Write directly to the Greenbrier, White 
Sulphur Springs, W. Va., for hotel accommodations. 


ADVANCE REGISTRATION--Fee of $75 required; checks 
payable to W. Va. 0. & O. Send to J. Elliott Blaydes, Jr., 
M.D., 107 Federal Street, Bluefield, W. Va. 


The Bascom Palmer Eye Institute 
Department of Ophthalmology of the 
University of Miami School of Medicine | 
and the Florida Lions Eye Bank at Miami 


Announces a Symposium on 


OPHTHALMIC PLASTIC AND CORNEAL SURGERY 


To be held at the Diplomat Hotel, 
Miami Beach (Hollywood), Florida 


March 26 - 31, 1972 


Faculty for the course will include: 


. Crowell Beard Jd. H. King 

. Jorge Buxton . James Major 

. Ramon Castroviejo , A. E. Maumenee ` 

. Claes Dohiman Dr. Gordon Miller 

. Max Fine . Edward W. D. Norton 
. Richard Forster . Frank Polack : 
. J. Donald M. Gass » Marvin Quickert 

. Pierre Guibor Dr. Norman Sanders 

. Russell Harner » Byron Smith 

. Danny Jones . David Soll 

. A. Dalma Kende . Richard Tenzel 


This symposium will cover the corneal and ophthalmic plastic 
field. Multiple lectures will be given with ample time for 
panel discussion and questions from the registrants. 


Afternoons will be set aside for recreation Including tennis 
and golf tournaments. There will be planned entertainment 
for most evenings. 


Tuition will be $175, breakfasts Included. Special rate of $75 
available for residents upon application from their Depart- 
ment Head. Checks should be made payans to “Bascom 
Palmer Eye Institute” and mailed to Ophthaimic Plastic 


Surgery Symposium, Bascom Palmer Eye institute, P.O. Box 
875, Biscayne Annex, Miami, Florida 33152. 
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Its been helping to save sight for a long time 


And DIAMOX does not interfere with other forms of glaucoma therapy which influence the 





outflow mechanism. In fact, a complementary effect may be obtained when DIAMOxX is used in 


conjunction with miotics. 


Treatment with DIAMOX may retard progress of glaucoma by reducing secretion of 
aqueous humor and thus intraocular pressure. With DIAMOX SEQUELS, acetazolamide is slowly 
released, and concentrations peak at 8 to 12 hours. A single dose may provide a therapeutic 
effect for as long as 18 to 24 hours. It is thus possible to maintain the inhibitory effect on 
aqueous humor formation with a twice-daily regimen. . . an important consideration for the 


patient's rest and for minimization of side effects. DIAMOX°® 


Contraindications—Situations in which sodium and/or potassium serum 
levels are depressed, in kidney and liver disease or dysfunction, supra- 
renal gland failure and hyperchloremic acidosis. Long-term administration 
is congraindicated in chronic noncongestive angle closure glaucoma. 
Warning—Although teratogenic and embryocidal effects demonstrated in 
mice at more than ten times the equivalent therapeutic doses have not 
been evidenced in humans, DIAMOX Acetazolamide should not be used in 
pregnancy, especially during the first trimester, unless the expected 
benefits outweigh these potential adverse effects. 
Precautions—Increasing the dose may increase drowsiness and paresthe- 


ACETAZOLAMIDE 
SEQUELS’ 500 mg 


Sustained Release Capsules 


sia and decrease diuresis. Reactions common to sulfonamides may occur 
fever, rash, crystalluria, renal calculus, bone marrow depression, throm 
bocytopenic purpura, hemolytic anemia, leukopenia, pancytopenia 
til a if such occur, discontinue drug and institute appropriate 
therapy. 

Side Effects—During short-term therapy: paresthesias, loss of appetitg 
polyuria, drowsiness, confusion. In long-term therapy an acidotic state 
may supervene. Transient myopia has been reported. Other occasional re 
actions: urticaria, melena, hematuria, glycosuria, hepatic insufficiency, 
flaccid paralysis, convulsions. 354-1 


MPM | once © | ARARATORIFS A Nivicinn af American Cvanamid Companv. Pearl River. New York 10965 
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Apollo Space Flight Veteran: 
Methulose, for dry eyes! 


Methulose artificial tears lubricate sensitive ocular tissues to provide 
comfortable, soothing relief from eye dryness and irritation without 
blurring vision. Little wonder it is a big item on Apollo flights where 
dry eyes could present serious problems. 


Meanwhile, back on earth, Methulose might be the simple solution to 
the dry-eye problems of many of your patients. A non-irritating 
buffered aqueous solution containing Methylcellulose U.S.P. pre- 
served with Benzalkonium Chloride 1:25,000, it is available in 15cc 
and 30cc direct application plastic containers. Write for a generous 
supply of 5cc starter samples. 


PROFESSIONAL PHARMACAL CO., INC. 


P. O. Box 230 300 W. Josephine St., San Antonio, Texas 78206 








There’s no biting sting with “comfort strength” Epifrin 72%, 1% 


Epifrin® (l-epinephrine) has long offered the most economical, convenient l-epineph- 
rine available to glaucoma patients. Now, with “comfort strength” Epifrin 2% and 1%, 
the biting sting is gone too! Evaluate our “comfort strengths” with your glaucoma 
patients. Have them compare the comfort of EPIFRIN 2% with any other l-epinephrine. 
You'll find there is no significant difference in patient acceptance. There is growing 
documentation of the efficacy of these lower concentrations. (1, 2) Lower concentra- 
tions also mean reduced side effects and no blurring or impaired vision. Now the 
economy and convenience of “comfort strength” Epifrin® v2% and 1% make a lot 


more sense. 


References: 1. Kronfeld, P.C.: Invest. Ophth. 3258 (June) 
1964. 2. Harris, L. S.; Galin, M.A.; and Lerner, R.: Annals of 
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tering should be sufficiently large to be read easily when reduced to a width of 25% 
inches (single column). 


References should be typed, double-spaced, beginning on a new sheet of paper 
headed References. Number them in the text in order of citation and prepare the 
bibliography in this same order (not alphabetically). Journal references should in- 
clude: authors, title, Index Medicus abbreviation of journal name, volume, inclusive 
page numbers, and year. Those from books: authors, title, city of publication, pub- 
lisher, and year, in that order. 


Rapid de-frost is important. manoeuvrable but lose no Sole Distributors 





The surgeon needs that element strength or robustness because 456, Parkway, 
of control in retinal detachment of it. They are all flash Lawrence Park 
procedures and in cataract autoclavable. Accidental industrial Area, 
operations. Its importance adhesions are eliminated because Broomall, Pa 19008 
increases with every additional the pencils are applied warm to 
“plus feature” that the Amoils tissue before freezing starts. The 
system employs with it. The Amoils Ophthalmic Cryo Unit 
Amoils System is a complete is important because of its 
system with due emphasis on superiority, and it’s superior 
safety, efficiency, economy, because of the unique 
simplicity and performance. All combination of individual 
the pencils are light and features, like rapid de-frost. KEELER 
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Its been helping to save sight for a long time 





And DIAMOX does not interfere with other forms of glaucoma therapy which influence the 
outflow mechanism. In fact, a complementary effect may be obtained when DIAMOxX is used in 


conjunction with miotics. 


Treatment with DIAMOX may retard progress of glaucoma by reducing secretion of 
aqueous humor and thus intraocular pressure. With DIAMOX SEQUELS, acetazolamide is slowly 
released, and concentrations peak at 8 to 12 hours A single dose may provide a therapeutic 
effect for as long as 18 to 24 hours. It is thus possible to maintain the inhibitory effect on 
aqueous humor formation with a twice-daily regimen ...an important consideration for the 


patient's rest and for minimization of side effects. DIAMOX° 


Contraindications—Situations in which sodium and/or potassium serum 
levels are depressed, in kidney and liver disease or dysfunction, supra- 
renal gland failure and hyperchloremic acidosis. Long-term administration 
is contr#ndicated in chronic noncongestive angle closure glaucoma. 
Warning—Although teratogenic and embryocidal effects demonstrated in 
mice at more than ten times the equivalent therapeutic doses have not 
been evidenced in humans, DIAMOX Acetazolamide should not be used in 
pregnancy, especially during the first trimester, unless the expected 
benefits outweigh these potential adverse effects. 
Precautions—Increasing the dose may increase drowsiness and paresthe- 
Sa 5 


ACETAZOLAMIDE 
SEQUELS 500 mg 


Sustained Release Capsules 


sia and decrease diuresis. Reactions common to sulfonamides may occur: ° 
fever, rash, crystalluria, renal calculus, bone marrow depression, throm- , 
bocytopenic purpura, hemolytic anemia, leukopenia, pancytopenia, 
apran ocios: If such occur, discontinue drug and institute appropriate 
erapy. 
Side Effects—During short-term therapy: paresthesias, loss of appetite, 
polyuria, drowsiness, confusion. In long-term therapy an acidotic state 
may supervene. Transient myopia has been reported. Other occasional re- 
actions: urticaria, melena, hematuria, glycosuria, hepatic insufficiency, 
flaccid paralysis, convulsions. 354-1 
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David Paton 
Microsurgical Utility 


TYING and STITCH 
REMOVAL 


FORCEPS 


Shafts require light pressure for com- 
plete surface contact of jaws. 


Heavy jaws and shafts delicately hand- 
crafted under the microscope to prevent 
cutting fine sutures. 


E-1889 Forceps, Tying and Stitch Removal, 
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STORZ INSTRUMENT COMPANY, 3365 Tree Court Industrial Blvd., St. Louis, Mo. 63122 


New York Showroom: 629 Park Avenue 
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THE BASIC SCIENCE COURSE IN OPHTHALMOLOGY 


UNIVERSITY OF PENNSYLVANIA SCHOOL OF MEDICINE 
OFFICE OF GRADUATE MEDICAL EDUCATION 


July 10, 1972 through October 28, 1972 


The sixteen week basic science course in ophthalmology is especially designed to give 
medical graduates entering their residency training in ophthalmology an excellent basic 
foundation for their work. Instruction is by lecture, demonstrations, laboratory work, 
conference and practice clinics. Full use is made of the University’s facilities. The 
program is under the organization and supervision of Dr. Harold G. Scheie, Professor 
and Chairman of the Department of Ophthalmology. The faculty is composed of mem- 
bers of the basic science and clinical departments of the University of Pennsylvania 
School of Medicine supplemented by the following guest lecturers: 


Boeder, Paul Antonkurt, Ph.D. Harris, John E., Ph.D., M.D. 
Donaldson, David D., M.D. Hoover, Richard E., M.D. 
Dowling, John, Ph.D. Johnson, Robert J., M.D. 
Ellis, Philip P., M.D. Kinsey, Everett V., M.D. 

Falls, Harold F., M.D. Koelle, George B., Ph.D., M.D. 
Fine, Ben S., M.D. Krill, Alex E., M.D. 

Forster, H. Walter, Jr., M.D. Kurz, George H., M.D. 

Frayer, William C., M.D. Lambertsen, Christian J., M.D. 
Friedman, Ephraim, M.D. Lemoine, Albert N., M.D. 
Gass, J. Donald, M.D. Linksz, Arthur L., M.D. 

Haas, Joseph S., M.D. Rose, Edward, M.D. 

Hallett, Joseph W., M.D. Stone, Hrant H., M.D. 


Subjects include: anatomy, principles of anesthesia, bacteriology, biochemistry, 
biomicroscopy, blind patient care, cryosurgery, electron microscopy, embryology, 
fundamentals of glaucoma and gonioscopy, genetics, immunology and tissue trans- 
plantation, light coagulation, microbiology, neuroophthalmology, ocular motility, ocular 
photography, optics, pathology, perimetry, pharmacology-physiology, principles of laser 
energy, refraction, roentgenology, statistics, principles of tonometry and tonography, 
ultrasound in ophthalmology and current concepts of uveitis. 


To enroll in this program physicians must réturn a completed application. Students 
will not be accepted for isolated portions of the course and a certificate is awarded upon 
completion. Tuition for the course is $575.00. The American Board of Ophthalmology 
has indicated that the time spent in this course is acceptable as credit. 


Applications should be made promptly. Persons wishing further information should 
write to: 


The Director, Office of Graduate Medical Education 
UNIVERSITY OF PENNSYLVANIA SCHOOL OF MEDICINE 
PHILADELPHIA, PENNSYLVANIA 19104 


Programmed 
Persistence — 
Prednefrin’ Forte 


Prednisolone acetate 1.0%; phenylephrine HCIO.12%;antipyrine 0.1% 
OPHTHALMIC SUSPENSION 





—in Uveitis, lritis and other 
deep-seated ocular inflammations 





Each drop of PREDNEFRIN FORTE has “‘persistence’’—it stays on 
the job in the face of adversity. In a way, it has been “programmed” 
to provide immediate—yet long-lasting—high potency steroid benefits 
in uveitis and iritis. 


Consider: each drop of PREDNEFRIN FORTE contains prednisolone— 
in solution for immediate absorption... plus a reservoir 
of anti-inflammatory/anti-allergy activity in the form of a microfine suspension 
which resists washout and goes into solution as needed to maintain 
prolonged anti-inflammatory activity. Long after steroid solutions 
would have beat a hasty retreat, 
PREDNEFRIN FORTE Ophthalmic Suspension “holds the fort” 
at the site of action. 


Al IERGAN Irvine, California/Montreal, Canada s 


Please see next page for Prescribing Information 


U te cae ft 


Predneftrin’ Forte 


OPHTHALMIC SUSPENSION 


July 5th - 10th, 1 


Annual Mid-Summer Meetin 
States Section, International | 
Surgeons, Sagamore Hote 
Landing, Lake George, New Y 
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Ophthalmology Sessic 


Panel Members: 








Morton A. Alterman, M.D. Charles D. K 

Andrew de Roetth, Jr., M.D. Horry H. Kerr 

Kurt Gitter, M.D. Marvin L. Kwi 

Herbert L. Gould, M.D. Arthur LaBell 

Prednefrin® Forte Heskel M. Haddad, M.D. Richard A. Pe 
“Ls EEN Raymond Harrison, M.D. Donald L. Pra 
Prescribing Information: George M. Howard, M.D. Joseph Schwa 


Description: Prednisolone acetate (microfine suspension) George L. Spaeth, M.D. 


1.0%; phenylephrine HCI 0.12%; benzalkonium chloride 
0.004%; methylcellulose 0.12%; antipyrine 0.1%; with 
polysorbate 80, boric acid, sodium citrate, sodium bisulfite, 
sodium chloride, disodium edetate, and purified water. 


Address all inquiries ` 


Donald L. Praeger, 

M.D., F.A.C.S., F.I.C.§ 

Program Director, Ophthal 
9 Fulton Avenue 
Poughkeepsie, New York 


Indications: Severe inflammation (non-infectious) of the 
eye, such as acute iritis, iridocyclitis, scleritis, episcleritis, 
uveitis, resistant ocular allergy and inflammation foliowing 
surgery (where no infectious etiology is suspected)— 

_ particularly where unusually rapid control of the inflam- 
mation is desired. 


Cautions and Contraindications: Prednefrin Forte is 
contraindicated in acute untreated purulent infections, 
acute herpes simplex (dendritic keratitis), vaccinia, vari- 
cella and most other viral diseases of the cornea and con- 
junctiva, ocular tuberculosis and funga! diseases of the eye. 





The Bascom Palmer Eye Inst 


Warnings: Department of Ophthalmology 


es 
a 


In diseases due to microorganisms, infection may be 
masked, enhanced or activated by the steroid. 
Extended use of topical corticosteroids may cause 
increased intraocular pressure in certain individuals. 
itis advisable that the intraocular pressure be checked 
frequently. 


University of Miami School of N 
and the Florida Lions Eye Bank ; 


Announces a Symposium 


OPHTHALMIC PLASTIC AND CORNE 


3. In those diseases causing thinning of the cornea, E 
perforation has been known to have occurred with the To be held at the Diplomat | 
use of topical steroids. Miami Beach (Hollywood), Fl 

4. Since Prednefrin Forte contains no anti-microbial, if 
infection is present appropriate measures must be March 26 - 31, 1972 
taken to counteract the organisms involved. 

5. Should be used with caution in the presence of narrow Faculty for the course will in 
angle glaucoma. 

6. Reports in the literature indicate that posterior sub- Dr. Crowell Beard Dr. J. H. Kin 
capsular lenticular opacities have been reported to Dr. Jorge Buxton Dr. James M 
occur after heavy or protracted use of topical e Emna Castroviejo Dr. A. E. Mē 

s } ; 3 s Dohlman Dr. Gordon ft 
ophthalmic corticosteroids. . l Dr. Max Fine Dr Edward | 

Dosage: 1 to 2 drops instilled into the conjunctival sac Dr. Richard Forster Dr. Frank Pc 

two to four times daily. During the initial 24-48 hours the Dr. J. Donald M. Gass Dr. Marvin G 

dosage may be safely increased to 2 drops every hour. Dr. Pierre Guibor Dr. Norman 

The physician may choose the dosage which affords ar, ieee PS gal a abe id = 

optimal therapeutic effect in each case. Care should be Dr. A. Balin Perales Dr. Richard 


taken not to discontinue therapy prematurely. 


Supply: 
5 cc. and 10 cc. plastic dropper bottles. On prescription 
only. 


AERAN 


Irvine, California/Montreal, Canada 


This symposium will cover the corneal and opl 
field. Multiple lectures will be given with | 
panel discussion and questions from the regi 


Afternoons will be set aside for recreation i 
and golf tournaments. There will be plannec 
for most evenings. 


Tuition will be $175, breakfasts Included. Spe. 
available for residents upon application fron 
ment Head. Checks should be made payab 
Palmer Eye Institute” and mailed to Oph 
Surgery Symposium, Bascom Palmer Eye Inst 
875, Biscayne Annex, Miami, Florida 33152. 
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The sunglass companion to 
PHOTOGRAY lenses. 


PHOTOSUN lenses. Those extraordi- 
nary new sunglass lenses that get darker 
as the sun gets brighter. 


With no exposure to the sun, 
PHOTOSUN lenses lighten to 65% light 
transmittance. In full sun, they darken to 
20% light transmittance. 


By comparison, PHOTOGRAY comfort 
lenses cover the 85%-45% light trans- 
mittance range. From virtually clear toa 
light fashion tint. But that’s a comfort 


glass. PHOTOSUN glass is a true sun glass. 


PHOTOSUN lenses are neutral gray in 
color, so they never distort natural color 
perception. The photochromic quality isa 
lifetime characteristic of the glass, so they 
never wear out. They give your patients an 
optimum balance of comfort and visibility 
never available in a prescription 
Sunglass before. 

And they can be strengthened in exactly 
the same way as PHOTOGRAY lenses to 
meet the new FDA regulations. 

PHOTOSUN glass is now in production 
at Corning. And is available through the 
normal distribution channels for the 


ophthalmic industry. CORNING 


OPTICAL PRODUCTS 


Now meet 








lenses. 
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The Younger Ophthalmoscopic Lens, 
thanks to an optically precise aspheric 
construction, minimizes or eliminates 
peripheral blur and distortion associated 
with ordinary ophthalmoscopic lenses 
while at the same time providing greater 
light-gathering power, resulting in a high- 
resolution image in a clear, three-dimen- 
sional view. 

Lenses are hard-coated on both surfaces 
to reduce extraneous reflections and are 
mounted in a deep aluminum ring, clad 
in resilient silicone for handling comfort. 
They may be used alone or with other 
lenses or mirrors as adjuncts for mon- 
ocular or binocular vision or, by reversal, 
as a precision magnifier to scan the eye’s 
outer areas. 

Younger Aspheric Ophthalmoscopic 
Lenses are available in a broad range of 
powers: 14D (50mm, 38° field); 20D 


Y7ODWINIGS SLRS Sl e 
ASPH ER C Send for descriptive brochure 
OPHTHALMOSCOPIC 
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WECK 


EDWARD WECK & COMPANY, INC. 


49-33 31st Place © Long Island City, N.Y. 11101 
(212) 786-7733 
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Now OCUTRON: 


offers you visual fields 


... whenever you want 
...as often as you want 
without your being there 


Oe | ees bad bad 





U.S. Patent Nos. 3,288,546 
and 3,421,498 


The Ocutron® Visual Field Tester, developed by a leading ophthal- 
mologist, is a highly precise electronic instrument that automatically 
examines the visual field and records it permanently on the standard 
chart that you are accustomed to using and interpreting. 


Without the presence of doctor or nurse, the patient tests himself by 
push-button response to stimuli of standard light targets as they appear 
within the white hemisphere. This response is electrically registered 
on the chart. 


as easily and quickly tested as a simple normal field. 


Background may be lighted or not, as desired, for light or dark adapted 
fields. Built-in check on patient fixation and patient reliability. 


Particularly suitable for high volume performance. Simple enough for 
screening. Accurate enough for definitive, repeatable field study. 


Ce Difficult and time-consuming fields like the above glaucoma field are 


For further information write for new literature 
or contact your ophthalmic distributor. 


OCUTRON COMPANY 


22500 South Woodland Road 
Cleveland, Ohio 44122 
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DACRIOSE gives you complete 
control of ocular irrigation. 
You can provide a gentle but 
thoroughly cleansing “jet-like” 
action ...or you can use it 
drop-by-drop. 


This modern irrigating solution, 

_ inthe unique Jet-Stream dispenser, 
is ready-to-use and self-sterilizing. 
Use DACRIOSE 

O In the office: after tonometry 
and gonioscopy — 
to wash away fluorescein — to wash 
out secretions and discharges. 
CO In the emergency room: for quick, 
safe removal of foreign bodies. 

C In the operating room: for sterile 
and convenient irrigation of the eye 
pre- and post-operatively. 

O At the bedside: to clean and 
irrigate eyes — to save staff time. 


Formula: A sterile, stable, buffered isotonic 
solution of boric acid, sodium carbonate, 
potassium chloride. Preserved with 
benzalkonium chloride, 0.01%; with 0.01% 
disodium ethylenediamine tetraacetate. 
Warning: Do not dilute or reuse the solution. 
Do not touch dropper tip to eye or any surface 
as this may contaminate solution. $ 
Supply: 0.95 f. oz. and 4 fl. oz. Í 

plastic irrigator bottles. 


DACRIOSE 


you control the flow — sterile and 
self-sterilizing — isotonic 
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; irrigating Solution 
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Zoom optics—A true zoom unit, the Nikon Slit Lamp 
Microscope has continuous variable power from 7x 
to 35x. And yet, the image remains precisely cen- 
tered and in critical focus throughout the entire 
range of magnification. 

Simultaneous Photography—With the Nikon Slit 
Lamp Photo Attachment, you can view critically and 
photographically record exactly what you see—at 
the moment you see it. It is not necessary to remove 
your examining eye from the microscope to focus or 
use the camera. If needed you can freeze eye motion 
completely by use of strobe light. 

Unique Controls—The slit mechanism is precisely 
controlled by coaxial vertical and horizontal controls. 
You can continuously vary the size of the slit with 
either your right or left hand from one set of con- 
trols. And the degree of control is exceptional too. 


Both the width and length of the slit can be pre- 
cisely adjusted to complete extinction. 
Versatility—Designed primarily for office practice, 
the Nikon Slit Lamp is equally at home in the re- 
search laboratory. Equipped with the teaching head, 
it is highly suitable for the classroom too. And like 
all Nikon Ophthalmic Instruments, it is guaranteed 
for 10 years. 

We believe that once you examine a Nikon Zoom 
Photo Slit Lamp Microscope, you'll be well on your 
way to having the instrument you've always wanted 
at half the price you thought you couldn't afford. 

Write for 8 page detailed brochure or call for a 
demonstration. Nikon, Inc. Instrument Division, 
Subs. of Ehrenreich Photo-Optical Industries, Inc., 
Garden City, N.Y. 11530. 516-248-5200. (In Canada: 


Anglophoto Ltd., Ont.) Jo 
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Now, Nikon brings you 
the slit lamp 


microscope you thought 
you couldnt afford. 








Educational Study Association <2 


The Educational Study Association offers a two 
year course leading to certification as a Physician's 
Assistant in Ophthalmology. The Association is 
accepting applications for the class entering next 
September. 

A well rounded curriculum is presented follow- 
ing the recommendations of the major medical and 
ophthalmological organizations. The program is 
accredited by the Joint Commission on Allied 
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| Ph ysicians Assistant 


| Educational 


Health Personnel in Ophthalmology. The student 
becomes proficient in the basic and applied courses 
recommended by the Joint Commission including 
history recording, vision screening, tonometry, 
tonography, medical visual fields, clinical optics, 
office practice, surgical assisting, and muscle balance 
studies. The clinical teaching is under the direct 
supervision of a faculty of ophthalmologists with 
extensive academic experience. 

Graduates of the program are certified by the 
Board of the Educational Study Association and 
are eligible to take the national examination for 
certification by the Joint Commission on Allied 
Health Personnel in Ophthalmology as Ophthalmic 
Technician. 

Placement service is provided to externs and 
graduates by the Educational Study Association. 

The participation of interested ophthalmologists 
is invited. Possible participation could include re- 
ferring of students, training of externs for one year 
or the employment of graduate ophthalmic phy- 
sician’s assistants. 


For registration and details... 


Admissions 
Educational Study Association 
1575 University Avenue 
St. Paul, Minnesota 55104 
(612) 646-5911 
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wdy Association 


St. Paul-Ramsey Hosp a/ and Medical Center 


St. Paul, 
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: time course of changes in outflow facility and 


| intraocular pressure after single dose adminis-. Ts 

~ ©." tration in patients with open-angle glaucoma. ~~ 

=. ‘While:Phospholine.lodide 0.06% showed little 

cone diminution in effect.on. intraocular pressure. .: 
2S" after 24 hours, the: effect: of pilocarpine 2%. de- ar 

>... ¢lined’markedly in the first few.hours, and was 

Ary „almost: completely: dissipated:after 24 hours... | 
"The action of Phospholine ladide 0.03% was in-. ; 

~ °.termediate between that of pilocarpine 2% and R 

: -« Phospholine lodide 0. 06%. BE SS 
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intraocular pressure with a single instillatior 
-at bedtime. it providesa smooth transition ti 
| the higher strengths—0.06%;.0.125%, 0.25% 


or carbonic anhydrase inhibitors:may be pre- - 


a PHOSPHOLINE IC IODIDE 0.03% and 0.06% were ` 
a compared with: pilocarpine 2%:in a-study-of the >> 

















| ‘When initiating therapy: Phospholine iodide an a 
- 103% can often maintain'24:hour control ò 


—when necessary. When indicated, epinephrine | 


es ae scribed with any strength of Pr rospholine lodide. Ju 


PHUSPHOLINE IODIDE 
| (echothiophate iodide 


for ophthalmic solution) 





_ Effect of Phospholine lodide and pilocarpine 
on intraocular pressure control. 


*Adapted from Barsam, P. C., Boston U. School of Med.: Time Curves 
of the Effect of Miotics on Intraocular Pressure and Outflow Facility, 
Scientific Exhibit, Annual Convention, American Academy See next page for Brief Summary 
of Ophthalmology and Otolaryngology, Las Vegas, Oct. 5-9, 1970. of prescribing information. 








PHOSPHOLINE IODIDE’ 





(echothiophate iodide) 





for 24 hour control in chronic simple (open-angle) 
glaucoma and glaucoma secondary to aphakia 





just 1 or 2 instillations a day 








@ for long lasting effect on ocular tension— 
helps protect against a “silent emergency” at night 
@ may be substituted for the bedtime dose of a short acting miotic 
that controls intraocular pressure by day, but 
fails to provide adequate control during the night and early morning 
@ choice of four strengths for individualized therapy — 
may be used alone or as a complementary agent 


BRIEF SUMMARY (for full prescribing information, 
consult package circular) 

Phospholine lodide® (echothiophate iodide) 

In Management of Chronic Simple (Noncongestive) and 
Aphakic Glaucoma/Concomitant Esotropia 


Contraindications: This medication is contraindicated in 
acute (congestive) angle closure glaucoma, but may be 
useful in the subacute or chronic stages after iridectomy 
or where surgery is refused or contraindicated. It is also 
contraindicated in glaucoma associated with iridocyclitis. 
It should be prescribed only after consultation with the 
patient’s internist or surgeon in the presence of bronchial 
asthma, gastrointestinal spasm, urinary tract obstruction, 
vascular hypertension, myocardial infarction, and Parkin- 
son's disease. 

Warnings: Therapy should be temporarily discontinued if 
(otherwise unexplainable) persistent diarrhea, profuse 
sweating, or muscle weakness occurs. Succinylcholine 
should not be used concomitantly. In patients with my- 
asthenia gravis, only specialists who are aware of the 
likelihood of drug interactions should employ PHOSPHO- 
LINE IODIDE (echothiophate iodide) concomitantly with 
neostigmine, ambenonium, pyridostigmine, or edropho- 
nium. 

Use in pregnancy: Not established is safe use in preg- 
nancy, nor absence of adverse effects on fetus or on res- 
piration of neonate. Administration in pregnancy requires 
weighing potential benefits against potential hazards. 
Precautions: Patients regularly exposed to pesticides of 
the organophosphate or carbamate class should be cau- 
tioned to observe all protective measures recommended 
in their handling. 

Minor side effects (patient to be alerted): Initially, brow- 
ache, dimness of vision, blurring, or ciliary and conjunc- 
tival injection may occur, but usually disappear after 5 to 
10 days of treatment. 

Other side effects: (/oca/) Iris cysts occur occasionally in 
adults, but fairly frequently in children. Pigmented cysts 
of te ciliary epithelium have been noted. Retinal detach- 
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ment has occurred, and the medication should be used 
with extreme caution, if at all, if there is a history of this 
disorder. It may cause or activate acute iritis. Posterior syn- 
echiae may develop. Recent controlled clinical studies have 
shown that PHOSPHOLINE IODIDE (echothiophate iodide) 
therapy may be a Causative factor in the development of 
lens opacities in adult glaucoma patients. This phenome- 
non is apparently (a) dose-related, since it has not been ob- 
served with 0.03%, but only with the higher strengths; (b) 
selective in character, since some patients have tolerated 
many years of treatment with the highest strength of the 
drug without lens changes; (c) age-related, since lens opac- 
ities associated with this medication are virtually unknown 
in children; and (d) species specific, since attempts to 
produce comparable effects in experimental animals have 
been unsuccessful. Pupillary block may develop due to, 
intense miosis together with vascular congestion, espe- 
cially in eyes with narrow angles. 

Resistance to the medication may appear in some 
patients after many months of therapy; usually the re- 
sponse can be restored by changing to another medica- 
tion for a short time. 

(systemic) Rarely, systemic effects may appear such 


as gastrointestinal spasm, nausea, vomiting, diarrhea, in- 


‘creased secretion of lacrimal, salivary or sweat glands, 


ti tightness in the ct in the chest, bradycardia, etc. Muscle weakness 


and one case of localized paresthesias have been re- 
ported. Lowering of blood cholinesterase level frequently 
occurs during long term therapy and is an indication of 
systemic absorption, not an adverse side effect. 
Antidotes: Atropine, 2 mg. parenterally; PROTOPAM® 
CHLORIDE (pralidoxime chloride), 25 mg./Kg., I.V.; arti- 
ficial respiration, if necessary. 

Supplied: 1.5 mg. package for dispensing 0.03% solution; 
3.0 mg. package for 0.06% solution; 6.25 mg. package 
for 0.125% solution; 12.5 mg. package for 0.25% solution. 
[Also contains potassium acetate (sodium hydroxide or , 
acetic acid may have been incorporated to adjust pH dur- 
ing manufacturing), chlorobutanol (chloral derivative), 
mannitol, boric acid, and exsiccated sodium phosphate. ] 


wt! The Ophthalmos Division 
AYERST LABORATORIES 
New York, N.Y. 10017 7127 
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advances 


corneal surgery 


The Eye-Bank for Sight Restoration, Inc., announces that its seventh annual 
seminar on corneal transplantation willbe held at the Southampton Hospital, 
Southampton, New York, July 26, 27 and 28, 1972. Emphasis will be placed 
on new techniques. After the morning sessions, opportunity will be 

provided for practice surgery using animal eyes. 








Among the speakers will be: 


Nathaniel R. Bronson, II, M.D. J. Harry King, Jr., M.D. 
Stuart |. Brown, M.D. David Paton, M.D. 
Jorge N. Buxton, M.D. R. Townley Paton, M.D. 

- Claes H. Dohlman, M.D. Richard C. Troutman, M.D. 
Max Fine, M.D. Arnold |. Turtz, M.D. 
Herbert M. Katzin, M.D. Lorenz E. Zimmerman, M.D. 


Herbert E. Kaufman, M.D. 
Fee: $150 ($100 for Ophthalmology Residents). 


The seminar will precede a course in Ultrasonics in Ophthalmology to be 
_ given at the Southampton Hospital by Dr. Bronson, July 31-Aug. 2, 1972. 


For details and application blanks write to: 


Corneal Surgery Course 
The Eye-Bank for Sight Restoration, Inc. 
210 East 64th ST., New York, N. Y. 10021 


Composition: 


Inflamase 
*Prednisolone Sodium 

PROSDNBIO: suns ice nas SHO tees 0.125% 
(Equivalent to Prednisolone 0.1%) 
Benzalkonium chloride ......... 0.01% 


In an aqueous buffered isotonic solu- 
tion containing disodium ethylenedia- 
minetetraacetate, mono and dibasic 
sodium phosphate, and sodium chloride. 

Inflamase Forte 
*Prednisolone Sodium Phosphate 1.0% 
(Equivalent to Prednisolone 0.8%) 
Benzalkonium chloride .......... 0.01% 

In an aqueous buffered isotonic solu- 
tion containing disodium ethylenedia- 
minetetraacetate, mono and dibasic so- 
dium phosphate, and sodium chloride. 

Prednisolone Sodium Phosphate is a 
water soluble inorganic ester of pred- 
nisolone. It is approximately 2,000 times 
as soluble in water at 25°C. as is 
hydrocortisone. 

*Licensed under patent #3,134,718. 

Indications: Inflamase and Inflamase 
Forte ophthalmic solutions may be used 
effectively in the following conditions of 
the anterior segment of the eye: super- 
ficial keratitis including punctate 
epithelial lesions (Thygeson type), phlyc- 
tenular keratoconjunctivitis, and Sjo- 
gren's keratoconjunctivitis (with systemic 
steroids); deep keratitis, including inter- 
stitial or parenchymatous keratitis, acne 
rosacea, sclerosing keratitis; herpes 
zoster opthalmicus (do not use in herpes 
simplex); non-purulent conjunctivitis, in- 
cluding vernal, allergic, catarrhal; iri- 
docyclitis; acute iritis; recurrent marginal 
ulceration, whether endogenous or due 
to atopic or contact allergies, or micro- 
bial allergy; corneal injuries, such as 
aseptic thermal, radiation, or chemical 
burns and corneal injuries following sur- 
gery or the penetration of foreign bodies; 
lid allergy; and non-purulent blepheritis, 
including catarrhal and allergic. 

Inflamase and Inflamase Forte oph- 
thalmic solutions have their principal 
effect on the anterior segment of the eye 
(cornea and the anterior uvea), with 
acute disorders responding more favor- 
ably than chronic disorders. Inflamase 
Forte 1% solution is recommended for 
moderate to severe inflammations par- 
ticularly when rapid control is desired. 
In stubborn cases of anterior segment 
eye disease, systemic adrenocortical 
hormone therapy may be required. When 
the deeper ocular structures are involved. 
systemic therapy is necessary. 

Dosage: Initially, 1 or 2 drops placed 
in conjunctival sac every hour during 
day and every 2 hours during night until 
improvement occurs. Thereafter, 1 or 2 
drops 2 to 4 times daily. 

Contraindications: Contraindicated in 
acute herpes simplex, ocular tubercu- 
losis, vaccinia, varicella, and most other 
viral diseases of the cornea and con- 
junctiva; fungal diseases of the eye. 
Purulent conjunctivitis, purulent blepha- 
ritis, and infectious conditions are con- 
traindications to the use of steroids. 

Side Effects: Extended use of topical 
steroid therapy may cause increased 
intraocular pressure in certain individu- 
als. It is advisable that intraocular pres- 
sure be checked frequently. In those 
diseases causing thinning of the cornea, 
perforation has been known to occur 
with the use of topical steroids. 

Warning: If irritation persists or devel- 
ops, patient should be advised to dis- 
continue use and consult prescribing 
physician. 

How Supplied: 5 cc plastic squeeze 
bottle with dropper tip. These products 
are sterile when packaged. To prevent 
contaminating the dropper tip and solu- 
tion, care should be taken not to touch 
the eyelids or surrounding area, or other 
areas with the dropper tip of the bottle. 
KeeB bottle tightly closed when not in 
use. 

Store in cool place. Protect from light. 

Caution: Federal law prohibits dis- 
pensing without prescription. 


Smith, Miller & Patch, Inc. 


401 Joyce Kilmer Avenue 
New Brunswick, N.J. 08902 






Both are true solutions of fuse 
Prednisolone Sodium Phosphate. | 
Effective treatment for iritis, uveitis, © 
ocular allergies and other © 
inflammatory disorders. With © 
Inflamase, reduction of possible ™® 
steroid side effects. With Inflamase ‘ 
Forte, rapid control. 
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Inflamase ‘ 
for most inflammations. 





PORTABLE 
XENON EE 
LIGHT COAGULATOR OR SURGERY SUITE 
an thle 
COMPACTNESS 
AND ECONOMY 
ADD TO 


PERFORMANCE 
AND RELIABILITY 






NEW APPROACH 
IN SAFETY FEATURES 


FOR FULL DETAIL, WRITE TO: IN XENON ARC LAMP 


CLINITEX, INC. men 


IN ACCURACY AND 
363 RANTOUL ST. BEVERLY, MASS. 01915 CONTROL OF 


617—922 6160 TREATMENT 


STRYKER CORPORATION, KALAMAZOO, MICHIGAN 
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This new Stryker micro- 

pneumatic oscillating-saw 

handpiece is perfectly balanced 
— so it’s easier to hold and 

control for dacryocystorhinostomies. 

The 1620 reduces patient trauma 
— because using power cuts operating 
time in half. 


Write for detailed brochure. 3 hip, 





Kowa SL 


slit lamp 
microscope 


The new 
portab/e approach 
to ophthalmic 
examination. 


The Kowa SL has removed all limitations 
placed on the use of the slit lamp microscope 
by conventional, bulky, fixed instrumentation. 


Hand-held and fully portable, the Kowa SL 
permits ophthalmic examination at any time, 
any place: before or after surgery, at the pa- 
tient’s bedside, in the nursery . . . anywhere. 


Yet for all its compactness, light weight, 
moderate price, and remarkable versatility, it 
has sacrificed nothing in the way of per- 
formance or reliability. 


Kowa , Ltd. 


No. 3, 3-CHOME, NIHONBASHI-HONCHO, 
CHUO-KU, TOKYO 103, JAPAN 


KOWA AMERICAN CORPORATION 

Camera and Optics Division 

45 W. 34th St., New York, N. Y. 10001, U.S.A. 
KEELER OPTICAL PRODUCTS, INC. 

5536 Baltimore Ave., Phila., Pa., U.S.A. 

C. DAVIS KEELER LTD. 

London W.1, England 

LUNEAU & COFFIGNON 

Paris 8e, France 


S 
‘ 


AMPLIMEDICAL SRL 

Milano, Italy 

LAMERIS INSTRUMENTEN N.V. 
Utrecht, The Netherlands 
GENERAL OPTICA 
Barcelona-5, Spain 

HERBERT SCHWIND 

Dammer Weg 37, 

Postfach 18, W. Germany 







The Kowa SL’s optics are the finest; its 
mechanics and electronics are state-of-the-art; 
it offers an image bright enough for use in a 
fully illuminated room. 


In short, the Kowa SL is one of the most 
sophisticated slit lamp microscope systems 
there is . . . and the only one that’s fully 
portable. 


For the details on the new portable ap- 
proach to ophthalmic examinations, the Kowa 
SL, contact the representative in your area. 


VAN HOPPLYNUS S.A. 

Bruxelles 1, Belgium 

OPTIKER RYSER 

St. Gallen, Switzerland 

IMPERIAL OPTICAL COMPANY, LTD. 
Toronto, Ontario, Canada 
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(polymacon) -i 
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Conventional methods of fitting contact lenses do not apply to 
SOFLENS Contact Lenses (polymacon), For a detailed description 
of the fitting technique, refer to the SOFLENS Fitting Guide, copies 
of which are available from: SOFLENS Division, Bausch & Lomb 
Incorporated, Rochester, New York 14602. 


DESCRIPTION: The SOFLENS Contact Lens (polymacon) is a hemi- 
spherical shell of approximately 13mm chord diameter and 0.1 
to 1.0mm thickness. It consists of 61.4% poly (2-hydroxyethy! 
methacrylate) and 38.6% water by weight when immersed in 
normal saline. The SOFLENS Care Kit is a package required for 
lens asepticizing, cleaning, and storage consisting of the 
following: 


SOFLENS Carrying Case 
SOFLENS Aseptor-Patient Unit 
SOFLENS Squeeze Bottle 
SOFLENS Salt Tablets Cat. #140305 
SOFLENS Patient Instruction Book Cat. +140300-100 


ACTIONS: The SOFLENS Contact Lens (polymacon) absorbs water 
to 38.6% of its dry weight when equilibrated in normal saline 
solution. In its hydrated state a SOFLENS Contact Lens (polymacon) 
becomes soft and pliable. When placed on the human cornea the 
hydrated SOFLENS Contact Lens (polymacon) acts as a refracting 
medium to compensate spherical ametropias. The material has 
a refractive index of 1:43 and the lens has a visible light trans- 
mittance greater than 97%. 


INDICATIONS: SOFLENS Contact Lenses (polymacon) are indicated 
for the correction of visual acuity in persons with non-diseased 
eyes who have spherical ametropias; refractive astigmatism of 
1.50 diopters or less and/or corneal astigmatism of 2.00 diopters 
Or less. 


CONTRAINDICATIONS: SOFLENS Contact Lenses (polymacon) are 
contraindicated by the presence of any of the following conditions. 
(1) Acute and subacute inflammations of the anterior segment of 
the eye. (2) Any eye disease which affects the cornea or con- 
junctiva. (3) Insufficiency of lacrimal secretion. (4) Corneal hypo- 
esthesia. (5) Any systemic disease which may affect the eye or be 
exaggerated by wearing contact lenses. (6) Early stages of 
pregnancy. 


WARNINGS: Medicants and Eye Drops—SOFLENS Contact Lens 
(polymacon) must be stored ONLY in normal saline solution. No 
ophthalmic solutions or medicants, including conventional con- 
tact lens solutions, can be used by SOFLENS Contact Lens (poly- 
macon) wearers prior to or while the lens is in place on the eye. 
Also, no solutions, including conventional contact lens solutions, 
other than normal saline may be used on SOFLENS when the lens 
is off the eye. 

Abrasions and Infections—If the lenses become less comfortable 
to the wearer than when they were first placed on the wearer’s 
corneas, this may indicate the presence of a foreign body. The 
lgns should be removed immediately and the patient examined. 
If any eye abrasion, ulceration, irritation or infection is present, 
a physician should be consulted immediately. 

Wearing Restrictions—SOFLENS Contact Lenses (polymacon) should 
be removed before sleeping or swimming and in the presence 
of noxious and irritating vapors. 

Visual Blurring—When visual blurring occurs the lens must be 
removed until the condition subsides. 

Lens Sanitation—Patients who would not or could not adhere to 


Cat. #140301 
Cat. #140302 
Cat. #140304 
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rage—SO $ Contact Lenses (polymac 
ONLY in normal saline solution. If left exposed 
pwill dehydrate, become brittle, and break read 
ites it should be soaked in normal saline sc 
turns to a soft, supple state. 
sizing—SOFLENS Contact Lenses (polymaci 
mH cleaned and asepticized daily. One procedure do 
Ge the other. CLEANING is necessary to remove muc 
10) the Tens surface. ASEPTICIZING with the SOFLE 
ptor-Patient Unit has been shown to prevent the growth 
ertain Organisms, namely Staphylococcus aureus, Pseudomor 
Mginosay Bacillus subtilis, Candida albicans, and Herpes si 













Aser or-Patient Unit is not available for asepticizing the lens 


lenses since eye irritation may result. If hair spray is used wh 
the lenses are being worn, the eyes must be kept closed until t 
hair spray has settled. 

Fluorescein—Never use fluorescein while the patient is weari 
the lenses because the lenses will become discolored. Whene\ 
fluorescein is used, flush the eyes with normal saline soluti 
and wait at least one hour before replacing the lenses. Too ea 
replacement may allow the lenses to absorb residual fluoresce 
irreversibly. 


ADVERSE REACTIONS: Serious corneal damage may result fre 
wearing a lens which has been soaked in a conventional conté 
lens solution containing preservatives. Eye irritation may occ 
within a short time after putting on a hypertonic lens. Remo 
of the lens will relieve the irritation. Very rarely a lens may < 
here to an eye as a result of the patient sleeping with the le 
on or wearing a hypotonic lens. If a lens adheres for any reasc 
apply normal saline and wait until the lens moves freely befo 
removing it. Clinical studies indicate visual blurring is expe 
enced by less than 5% of SOFLENS Contact Lens (polymacc 
wearers. Rainbows or halos around objects or blurring of t 
vision may occur if the lenses are worn continuously for too lol 
a time. Removal of the lenses and a rest period of at least o 
hour generally relieves these symptoms. Excessive tearing, t 
usual eye secretions, and photophobia are not normal: if the 
symptoms occur, the patient should be examined to determi 
their cause. 


DOSAGE AND ADMINISTRATION: There may be a tendency for t 
patient to overwear the lenses initially. Therefore, the impc 
tance of adhering to the following initial daily wearing sche 
should be stressed to the patient: 


Wear Rest Wear Rest Wea 
Time Period Time Period Time 
Day (hours) (hours) (hours) (hours) (hour 
l 3 1 3 1 3 
2 3 1 3 1 3 
3 4 1 4 1 4 
4 4 1 4 1 4 
5 6 1 6 1 4 
6 6 1 6 1 4 
7 8 1 8 
8 8 1 8 
9 8 1 8 
10 10 1 balance of the waking hours* 
11 12 l balance of the waking hours* 
12 14 1 balance of the waking hours* 


*Lenses should never be worn 24 hours a day. 


Care must be taken on the initial visit to assure that the patier 
is supplied with a SOFLENS Care Kit and fully understands a 
care and handling instructions for the lenses. As with any contac 
lens, regular recall visits are necessary to assure patient healt 
and compliance with instructions. à 


HOW SUPPLIED: Each lens is supplied sterile in a glass vial coi 
taining sterile normal saline solution. The glass vial is marke 
with the dioptric power (black for plus power lenses; red fc 
minus) and the manufacturing lot number of the lens. To assur 
proper lens care and handling, each SOFLENS patient must b 
supplied with a complete SOFLENS Care Kit. 
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Schepens-Freeman 


VITREOUS SCISSORS & FORCEPS 





Traction on the retina by vitreous bands and membranes accounts for many 
failures of retinal detachment surgery. The Schepens-Freeman vitreous 
scissors may be introduced into the eye through the pars plana ciliaris to 
cut these structures. The instrument is especially useful for cutting strong 
bands or membranes resulting from perforating trauma. 


UNIQUE FEATURES 


m Teflon coated guide tube with diameter of 1.65 mm allows smooth inser- 
tion and withdrawal through small meridional sclerotomy. 

= Physiologic saline solution can be injected into vitreous through instru- 
ment shaft to correct hypotony. 

= Blades can be precisely adjusted. Exact apposition of the blade tips in 
the closed position is obtained by fine axial adjustment of rod assembly 
within handle. Plane of blades may be positioned at any angle in relation 
to the thumb plate which controls the closure of the blades. 


= Easily disassembled for cleaning and sterilizing. 


Schepens-Freeman VITREOUS FORCEPS are also available. 


The forceps has smooth spatula-like tips used to grasp vitreous bands and 
membranes. It is otherwise designed and made exactly like the vitreous 
scissors. 


MEDICAL INSTRUMENT RESEARCH ASSOCIATES INC. 
150 CAUSEWAY STREET, BOSTON, MASS. 02114 è TEL. 617/523-5031 





C] Send Vitreous Scissors @ $475 C] Send Vitreous Forceps @ $475 B 
Send descriptive C] Argon Laser Coagulator MF-2000 C] SP Ophthalmoscope 
literature on: [C] Light Coagulator MF-1000 C] Transistor Diathermy TR-2000 
C] Implants for Retinal C] Transilluminator with 
ET 1- E E EES ey j) l- 


Hospital or Clinic 
Address 
(ee o 
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“Was it one drop of epinephri ne 
at two o'clock or two drops 
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Your glaucoma patient’s life is difficult 
enough. A complicated dosage schedule just 
makes it more so. If you want him on 

both epinephrine and pilocarpine, make it 
easy for him. Make it E-Pilo. You have 
three concentrations of pilocarpine to choose 
from, each with 0.55% epinephrine base. 


Smith, Miller & Patch, Inc. 
902 Broadway, N.Y., N.Y. 10010 


This is easier 


PRESCRIBING INFORMATION ON FOLLOWING PAGE 


Announcement of 


E-PILO OPHTHALMIC Twelfth Annual Instructional Course in 
PILOCARPINE HYDROCHLORIDE with | 
EPINEPHRINE BITARTRATE CONTACT LENS FITTING 
COMPOSITION: E-Pilo Ophthalmic Solutions are BY THE OPHTHALMOLOGIST 
available in three convenient concentrations: 

E-PILO-1 Contains: April 8-9, 1972 

Pilocarpine Hydrochloride .......... 1.0% 

Epinephrine Bitartrate ............ 1.0% Sponsored by 





(Epinephrine Base 0.55% ) 
E-PILO-2 Contains: 


The Rudolph Ellender Medical Foundation, Inc. 


Pilocarpine Hydrochloride ......... 2.0% Co-ordinated with the 
Eninephrine Bitartrate ............ 1.0% 
(Epinephrine Base 0.55 % ) New Orleans Academy of 
E-PILO-4 Contains: Ophthalmology Meeting on 
Pilocarpine Hydrochloride ......... 4.0% ʻi ” 
cae Ciel gee ‘ 5 E E Te 1.0% Contact Lenses 
(Epinephrine Base 0.55 % 5 
l April 9-14, 1972 

In addition to the respective amounts of Pilocar- 

pine and nih both solutions contain: PLACE: 
Mannitol ee a ee 0% 
fain ie es 0.01% Roosevelt Hotel, New Orleans, La. 


in a buffered aqueous solution containing sodium TUITION: 
bisulfite, mono and dibasic sodium phosphate, and Be a me 
disodium ethylenediaminetetraacetate. $85.00 ($40.00 Residents and M.D.’s Technicians) 


INDICATIONS: For the treatment of Glaucoma; 
more specifically, the chronic simple Glaucoma of 
the open angle type. 





PANEL MEMBERS: 
Colonel Budd Appleton, M. D., Walter Reed Hosp., 


Mannitol, as a vehicle, is safe, nee compatible Washington, D.C. 
with living cells and in no way interferes with the ia 
g y Jos. A. Baldone, M. D., New Orleans, Louisiana 


rapid absorption of the medicaments. 
DOSAGE: Initial dose is one drop in each eye Wm. B. Clark, M. D., New Orleans, Louisiana 
Q.I1. D. This may be reduced to T.I.D. or even Antonio R. Gassett, M. D., Gainesville, Florida 
B. I. D. as individual patient response permits. , , 

Herbert L. Gould, M. D., White Plains, New York 


CRITERIA OF EFFECTIVENESS: Treatment is 
continued as long as the intraocular pressure is G. Peter Halberg, M. D., New York, New York 
Jack Hartstein, M. D., St. Louis, Missouri 


controlled and there is no visual deterioration as 

indicated by changes in the visual fields. No pa- 

tient should use reris ~ the maa drug than is Frank Hoefle, M. D., New York, New York 
t ti tori t t £ ‘ ‘ 

necessary to satisfactorily control the pressure Whitney G. Sampson, M. D., Houston, Texas 

CONTRAINDICATIONS: Contraindicated in Nar- Edward Shaw. M. D.. Gainesville. Florida 


row Angle Glaucoma. 
PRECAUTIONS: Use with caution in unverified Keith Whitham, Buffalo, New York 


Glaucoma and vascular hypertension. Epinephrine 
compounds: are effective in the management of TOPICS: 
many of the forms of Glaucoma; but complications, 
especially conjunctival irritation, occur frequently. 
If the reaction is severe, discontinuance of the drug 
may become necessary. 


WARNING: FOR TOPICAL OPHTHALMIC 
USE ONLY. If irritation develops, patients should 
be advised to discontinue use and consult prescrib- 
ing physician. 


Practical technics of fitting of hard and soft gel lenses will 
be actually demonstrated; audience participation in handling 
of lenses. 


Full description of the Series System (Inventory System) fitting 
technic of hard lenses. 


This solution is sterile when packaged. To prevent 
contaminating dropper tip and solution, care should 
be taken not to touch the eyelids or surrounding 
area, or other areas with the dropper tip of the 


Didactic lectures will be held to a minimum (in co-operation 
with the New Orleans Academy's Program which follows). 


bottle. Keep bottle tightly covered when not in use. WORKSHOP: 
Keep in cool place. Protect from light. For M.D.’s Technicians in evening 
CAUTION: Federal law prohibits dispensing with- LADIES DAY: 
out prescription. 
HOW SUPPLIED: 10cc. plastic squeeze bottle Saturday, April 8, 1972 with planned activities. 
with dropper tip. : : 
Saith, Miller X Patch, Tae. For further information contact: ? 
902 Broadway, N. Y., N. Y. 10010 Jos. A. Baldone, M. D. 


Roof Claiborne Towers 
New Orleans, Louisiana 70112 
524-9729 Area Code 504 








This iris retractor doesn’t tremble, doesn’t tire, 
and doesn’t stand in your way. 


But it does move if the eye moves, because it is sutured 
directly to the sclera. Much less chance of trauma than 
with a hand-held retractor. The Mentor™ Iris-Clip, 
attached to a 4-inch suture and a Micro-Point* needle, 
is packaged sterile and ready to use. Successful in 

over 1000 cataract extractions. Mentor Division, 
Codman & Shurtleff, Inc., Randolph, Mass. 02368. 


Codman Mentor 


© 1970 hv Cadman & Shurtleff Ine t Minen- Dnint ic n tendas el Eet 
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RECENT ADVANCES IN SURGERY OF THE CORNEA 
May 18, 19, 20, 1972 


Guest of Honor: 


Invited Faculty: 


Joseph Capella 
Hernando Cardona M.D. 
Miles Galin M.D. 

Peter Halberg M.D. 
Herbert Katzin M.D. 

J. Harry King M.D. 
George Kurz M.D. 
Harold Schwinger M.D. 


Max Fine M.D. 


Technics in Cryo Preservation 
Keratoprosthesis 

Corneal Diseases 

Review of Soft Lenses 
Surgical Highlights 

Frozen Corneas 

Corneal Pathology 

Radiation Therapy 


Live surgical demonstrations on patients—Matriculants will perform corneal 
surgery on animal eyes. Operating surgical microscopes will be supplied. 


Under Direction of: 


A. Benedict Rizzuti M.D. 


Fee: $175.00—Course is limited—direct inquiries to Mr. Vernon E. Dressler, 


Administrator, 
Brooklyn, New York 11238 


Brooklyn Eye and Ear Hospital, 


29 Greene Avenue, 








Self-correcting needle 
finds position, depth 


PERMA TWEEZ® ELECTROLYSIS 
INSTRUMENT 


This permanent hair remover features the only patented 
self-correcting needle in existence. Battery operated 
instrument sterilizes itself when current flows. No- 
puncture safety feature also helps prevent infection. 
Safe enough to recommend for patient self-use (for 
cosmetic applications). 

Thousands of units sold for such varied professional 
application as removal of inverted eyelashes to 
cosmetic use. 


PERMA TWEEZ & ATTACHMENT 


C] Invoice after 30 days 
[C] Check enclosed 
30 Day Unconditional Money Back 
Guarantee 


GENERAL MEDICAL CO., DEPT. AO-23 
5701 W. ADAMS BLVD., LOS ANGELES, CA. 90016 


@ 
DR. 


$19.45 





STREET 
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NATIONAL SPRING MEETING 


AT 


April 26-29, 1972 


Ophthalmology Speakers 


Miles A. Galin, M. D., New York, New York 

Louis J. Girard, M. D., Houston, Texas 

Frank W. Newell, M. D., Chicago, Illinois 

John T. Simonton, M. D., New York, New York 
Frederick Stocker, M. D., Durham, North Carolina 


Otolaryngology Speakers 


Phillip Anthony , M. D., Fort Worth, Texas 

William R. Hudson, M. D., Durham, North Carolina 

Jerrie Cherry, M. D., Nashville, Tennessee 

James R. Leonard, M. D., Philadelphia, Pennsylvania 
Sponsored by the West Virginia Academy of Ophthalmology 
and Otolaryngology. 

RESERVATIONS—Write directly to the Greenbrier, White 
Sulphur Springs, W. Va., for hotel accommodations. 
ADVANCE REGISTRATION—Fee of $75 required; checks 
payable to W. Va. 0. & 0. Send to J. Elliott Blaydes, Jr., 
M.D., 107 Federal Street, Bluefield, W. Va. 





Test Object Holder 


Eliminates misplaced test objects and time wasted 
hunting for them. Black anodized aluminum rack 
holds test objects, wands, marking pencil and 
eraser in commonly used sizes. 


1 Meter Tangent Screen 


A wall mounted wood framed, canvas lined, black felt screen 
supplied with special grey plotting pencil and eraser. No pins 
needed. Although usually wall mounted, Da-Laur can supply 
a floor stand with or without casters. Exclusive Da-Laur hidden sses 
mounting system permits 18” vertical adjustment with finger 
tip pressure. Stays put wherever you let go. 


èe 5,10, 15, 20 and 25 degree isopter lines, meridional lines, 
and typical blind spots are sewn in with black thread. 


e A generous supply of printed recording charts included. 
114 and 2 meter screens on special order. No. 400 





Trotter-Modified Lorgnette 
Pin Hole Occluder 


Held by patient — leaves your hands free! 
For any age. Even children catch on 
quickly. Attached multiple pin hole flips 
down easily. Made of high impact, black 
linen phenolic. Practically indestructible. 


Opticokinetic Drum 


A professional quality, lightweight drum which 
spins effortlessly at a flick of the thumb due to 
ball bearing construction. Quarter-inch recess 
keeps drum body neat and clean in normal 
office use. Comfort-grip handle of enameled 
hard wood. Also available in pediatric Model 
No. 301 with multi-colored design. 





No. 300 





For full details and complete line catalog write or phone 


blu) DA-LAUR INCORPORATED 


Dept. A 75A SPRING STREET 
WEST ROXBURY, MASSACHUSETTS 02132 + (617) 323-6442 


Designed by Ophthalmologists for Ophthalmologists 
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When epinephrine 

IS INdicated for 

the management of 
chronic simple 
(open-angle) glaucoma 


Ayerst | i 











trat 


BRAND OF 


epinephrine 
bitartrate 


BRIEF SUMMARY 

(For full prescribing information, see package circular.) 

Epitrate” (epinephrine bitortrate) 

For management of chronic simple (open-angle) glaucoma 

Description: A sterile aqueous solution of levorotatory epinephrine bitartrate 
2% (equivalent to 1.1% base), it is stable, retains its potency throughout use, 
and requires no refrigeration. It has a low surface tension. 

Action: Intraocular pressure is lowered by reducing the rate of aqueous 
formation. Improvement in outflow facility is also observed in certain cases 
following prolonged therapy 

Indications: Useful in management of chronic simple (open-angle) glaucoma, 
either alone or in combination with miotics. In selected cases, it may also 

be used with carbonic anhydrase inhibitors. 

Contraindications: Prior to peripheral iridectomy, an epinephrine preparation 
is contraindicated in eyes that are capable of angle closure since its relatively 
weak mydriatic action may, nevertheless, precipitate angle block. Gonioscopy 
should be carried out on all patients before initiating therapy. 












Warnings: Topical use of epinephrine in any form should be interrupted prior 
to general anesthesia with certain anesthetics such as cyclopropane or 
halothane which sensitize the myocardium to sympathomimetics. 

Precautions: EPITRATE (epinephrine bitartrate) should be used with caution in 
the presence of hypertension, diabetes, hyperthyroidism, heart disease, and 
cerebral arteriosclerosis because of the possibility of systemic action. 
Adverse Reactions: As with other epinephrine solutions, transitory stinging on 
initial instillation may be expected. Headache or browache frequently occur 
on beginning EPITRATE therapy, but usually diminish as treatment is continued. 
Conjunctival allergy occurs occasionally. Pigmentary deposits in the lids, 
conjunctiva or cornea may occur after prolonged use of epinephrine eyedrops. 
In rare cases, maculopathy with a central scotoma may result from the use of 
topical epinephrine in aphakic patients; prompt reversal generally follows 
discontinuance of the drug. Systemic effects have occasionally been reported, 
such as: palpitation, tachycardia, extrasystoles, hypertension, trembling, 
sweating, and pallor. 

Dosage and Administration: | drop, with frequency of instillation being 
individualized, from every two or three days to twice daily. More frequent 
instillation than one drop four times daily does not usually elicit any further 
improvement in therapeutic response. 

How Supplied: No. 1015—EPITRATE—ophthalmic solution of epinephrine 
bitartrate 2% (equivalent to 1.1% base). [Also contains chlorobutanol (chloral 
derivative) 0.5%, methylaminoaceto pyrocatechol HCI, sodium bisulfite, 
sodium chloride, polyoxypropylene-polyoxyethylene-diol, and disodium 
edetate.] Package containing 7.5 cc. bottle with separate cdropper-screw cap 
attachment. 


| gu, | The Ophthalmos Division 
O AYERST LABORATORIES 
| sm | New York, N.Y. 10017 — 







a pertinent message from BENSON’S 


specify FILTR ZC OTE coating 
for high plus or minus colored lenses 


Filtr-Cote gives eliminates light & dark 
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m Applies to any lens m Does not alter lens correction 
m Filters light very closely to comparable colored glass CHOICE OF GRAY œ 
lenses m Minimal extra cost TAN *Ħ GREEN 


BENSON OPTICAL COMPANY 


Executive offices / Minneapolis, Minn. 55440 e Specialists in prescription optics for more than half a century 
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STANFORD UNIVERSITY SCHOOL OF MEDICINE 


announces the 


1972 STANFORD OPHTHALMOLOGY CONFERENCE ON 


DEVELOPMENTS IN OCULAR THERAPY 
June 22-24, 1972 


SPEAKERS: 
HERBERT E. KAUFMAN, M.D. A. DELLAPORTA, M.D. 
Gainesville, Florida Stanford, Calif. 


STEVEN M. PODOS, M.D. DAVID MAURICE, Ph.D. 
St. Louis, Missouri Stanford, Calif. 


KENNETH T. RICHARDSON, M.D. CHRISTIAN ZWENG, M.D. 
Pittsburg, Pennsylvania Stanford, Calif. 


The course will include lectures and round table discussions on new developments in ocular therapy. 
Among other topics, new approaches to glaucoma and corneal diseases, the therapeutic role of soft 
contact lenses, and biochemical manipulation in ophthalmic genetics will be discussed. 


Registration Fee: $125.00 (includes lecture attendance, luncheons, cocktail party, banquet and trip to 
mountain winery with dinner). 


Social event tickets for wives: $15.00 
For application forms and further information write to: 


A. Dellaporta, M.D. 
Division of Ophthalmology, Stanford University School of Medicine 
Stanford, California 94305 


FROM “HOVOCO” ... where lead 


HV 7149 





COMBINATION WORTH 4-DOT TEST 
AND MUSCLE LIGHT 


Designed by H.O.V.—for distance 
testing—the Worth 4-Dot Test and 
Muscle Light are combined in a neat, 
compact 7” x 11” x 2” unit. Can be 
wall-mounted or built into the wall. 
Please specify if built-into-wall unit is 
required. 


H.O.V. ALL-PURPOSE 
INSTRUMENT CARRYING CASE 


Convenient, practical 15” x 10” x 5” 
case of sturdy construction, covered 
with durable black leatherette. Has 
three large removable instrument 
folders in one side; opposite side is 
divided into four compartments to 
hold: (1) Ophthalmoscope and Retino- 
scope (2) Tonometer or Hildreth 
Cautery (3) 2 removable sterilizing 
trays (4) Cannulas, trephines, etc. 


H. 0. V. Op 


A subsidiary of The 
137 NORTH WABASH AVENUE, CHICACG 


SALES AND SERVICE CENTERS: LOS ANGEL 
CINCINNATI, OHIO MILWAUKE 
DENVER, COLORADO MINNEAPO! 





Indications: Relief and manage- 
ment of nonpurulent Blepharitis and 
Conjunctivitis. 


Dosage: Initially, 1 or 2 drops 
placed in the conjunctival sac every 
hour until improvement occurs. 

Thereafter, 1 or 2 drops 2 to 4 
times daily. 


Composition: 
Prednisolone-21-phosphate 
SOOMI b6.4scntcwvecawwas 0.25% 
(Equivalent to Prednisolone 0.2%) 
Sulfacetamide sodium ....10.0% 
Phenylephrine HCI ...... 0.125% 
Methylparaben .......... 0.02% 
Propylparaben .......... 0.005% 


In a stabilized aqueous solution 
containing sodium thiosulfate and 
*“SMP-68 (a combination of polyoxy- 
propylene compound and polysor- 
bate 80). 


Effectiveness: The antibacterial 
spectrum of Vasocidin is particularly 
effective against the gram positive 
pyogenic cocci; E. coli, N. gonor- 
rhoeae, Koch-Weeks bacillus and 
other bacteria susceptible to sul- 
facetamide. Because Vasocidin is a 
true solution, dosage is uniform and 
each drop is free of any irritating 
particles. The Vasocidin vehicle en- 
hances the dispersion of active com- 
ponents. Sulfacetamide combats a 
wide range of pathogens; predniso- 
lone reduces inflammatory reaction; 
phenylephrine relieves hyperemia. 
Local effects of active therapeutic 
agents appear to be prolonged by 
phenylephrine-induced vasocon- 
striction. 


Caution: Federal law prohibits dis- 
pensing without prescription. 


Contraindications: Steroids are 
contraindicated in dendritic ulcers 
(herpes simplex), vaccinia, varicella 
and most other viral diseases of the 
cornea and conjunctiva, as well as 
in fungal and tubercular ocular dis- 
ease. Contraindicated in the treat- 
ment of purulent conjunctivitis or 
blepharitis. Should not be used by 
persons with narrow-angle glaucoma 
or those sensitive to sulfonamides. 
If irritation persists or increases, dis- 
continue use and consult physician. 


Side Effects: Extended use of topi- 
cal steroid therapy may cause in- 
creased intraocular pressure in 
certain individuals. It is advisable 
that intraocular pressure be checked 
frequently. In those diseases caus- 
ing thinning of the cornea, perfora- 
tion has been known to occur with 
the use of topical steroids. 

Vasocidin is sterile when pack- 
aged. To prevent contaminating the 
dropper tip and solution, care should 
be taken not to touch the eyelids or 
surrounding area with the dropper 
tip of bottle. Keep container tightly 
closed. 


Supplied: Plastic dropper-tipped 
vials, 5 cc. 


Smith, Miller & Patch, Inc. 


401 Joyce Kilmer Avenue 
New Brunswick, N.J. 08902 
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medi-FLOW.. ` 


battle-proved in Viet Nam*... now 
amplifying the armamentarium of 
civilian ophthalmology. 


The medi-FLOW device delivers 
controlled medication to the cornea 
and conjunctiva either rapidly or 
slowly, as you desire. 


It is a uniquely designed clear plastic 
scleral lens with a polyethylene tube 
and Luer-lock adaptor for attaching 

either a syringe or I.V. set. The lens 





7-year-old boy with severe gunpowder burns on both corneas, incidentally protects the cornea from 
treated 24 hours with lactated Ringer’s solution administered via eyelid trauma, reduces discomfort 
medi-FLOW device. Right, two weeks after patient discharged. rapidly, and aids in the prevention of 


symblepharon formation—all outstand- 
ingly valuable assets of medi-FLOW. 


. FLOW PHARMACEUTICALS, INC., 
) (415) 329-0970 

936 Commercial Street 

Palo Alto, CA. 94303 





*JAMA 214:5 (Nov. 2, 1970), 835-6 





THE RETINA SERVICE 
MASSACHUSETTS EYE AND EAR INFIRMARY 


Announces the 10th Annual Course in 


Retinal Detachment 
MAY 18, 19, and 20, 1972 


The curriculum will consist of lectures in the Fundamentals of 
Fundus Diagnosis and Management of Retinal Detachment. 


SUBJECTS TO BE INCLUDED i či 


Pathogenesis, Classification and Differential Diagnosis 
of Retinal Detachment 

Surgical Rationale and Techniques 

Management of Unusual Cases 

Surgical and Postoperative Complications 

Vitreous Examination, Replacement, Surgery 


FACULTY 
Charles L. Schepens, M.D. H. MacKenzie Freeman, M.D. 
Ichiro D. Okamura, M.D. Ronald C. Pruett, M.D. 
Robert J. Brockhurst, M.D. Felipe |. Tolentino, M.D. 
J. Wallace McMeel, M.D. David A. Swann, Ph.D. 


REGISTRATION 


$125 for practitioners. Residents $50 upon application from 
Department Head. Checks to be made payable to 
Massachusetts Eye and Ear Infirmary. 


For registration and details— 


Ronald C. Pruett, M.D., Retina Service X 


° MASSACHUSETTS EYE AND EAR INFIRMARY 
243 CHARLES STREET ® BOSTON, MASSACHUSETTS 02114 





In order to avoid visual disturbances such 
as flare, ghost images or double vision, it is 
necessary to fit the aphakic patient so that 
the optical portion of the corneal contact lens 
covers the entire exposed pupil at all times. 
With a keyhole or upward-displaced pupil, the 
lens must usually be positioned somewhat 
above corneal center to provide this pupillary 
coverage. Such positioning can be attained by 
using a MINUS-CARRIER LENTICULAR 
LENS which, due to its flat anterior peripheral 
(carrier) curve, gives the lens periphery 
the shape and the performance of a high- 
minus lens. 


Use of the flat carrier curve increases the 
upward vector component of the upper lid 
pull on the contact lens. Thus, with sufficient 
upper lid cover of the cornea (at least 1.5 mm 
needed to grab the lens and pull it up, the 
lens will usually be held in a position about 
1 mm above corneal center. This upward posi- 
tioning can also be useful for patients with 
low or very flaccid lower lids, where it is de- 
sired to keep the lens from riding down and 
irritating the lower limbus. 


In cases of keyhole pupils or upward dis- 
placed pupils with little or no coverage by 
the upper lids, all aphakic lenses will ride 
low, and it is often impossible to have optical 


180 ST. PAUL ST. 


CONTACT 
LENSES nc. 


ROCHESTER, N. Y. 14604 


CONTACT LENSES AND 
THE APHAKIC PATIENT 


Part 2: Keyhole Upward-Displaced Pupils 







MINUS-CARRIER 
LENTICULAR LENS 





SINGLE-CUT LENS 


coverage of the entire pupil with a corneal 
lens. Sometimes these patients can be fitted 
with a SINGLE-CUT LENS, large enough 
to completely cover the pupil and supported 
by the lower lid. Such a lens should be made 
as small as possible, because thickness and 
weight increase very rapidly with size: and 
it should be made without any posterior secon- 
dary or peripheral curves, so that the entire 
lens can be optically functional. For its satis- 
factory application, a high lower lid is needed, 
sufficiently tight to support the heavy weight 
of the lens. Since the lens diameter will be 
slightly more than the distance from the lower 
lid to the upper edge of the exposed pupil, it 
is evident that the higher the lower lid, the 
smaller(thus thinner and lighter) the lens 
and the better the chances for successful wear. 

STANLEY GORDON, President 

(to be continued) 


Please send information about your 
contact lenses. 


Phone 716-232-6878 * Cable CONTACTLENS, Roch., N. Y. 
Manufacturers of all types 


of corneal contact lenses. 
SUBSIDIARY OF UNION CORP. NYSE SYMBOL—UCO 
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The Fison indirect ophthalmoscope 
isan integrated, versatile system 





The Fison binocular ophthalmoscope offers as standard many attachments 
usually considered as extras ; plus the unique ‘bi-mirror’ which allows 
consultation with or instruction of two extra observers, able to view the fundus 
simultaneously from left and right. The high intensity light source is 
venturi-section cooled for maximum wearer comfort while the newly-designed . 
vision system combines optical stability with minimum weight. Fully a 
stereoscopic viewing through automatically-aligning lenses in an adjustable 

P.D. system gives optimum depth perception. The integral but detachable filter 
wheel is supplied fitted with cobalt and red-free filters ; provision is made for 
incorporation of special colour filters for specific study and research work. The 
tough, smart carrying case has a fitted, removable transformer, accessory 
compartment and pocket for detachment charts and case notes. 





KEE®ER OPTICAL PRODUCTS INC., 456, PARKWAY, LAWRENCE PARK INDUSTRIAL AREA, 
BROOMALL, Pa 19008. 
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Highly oxidized epinephrine looks like mud...it warns of potential patient danger. 

Medical complications resulting from the deposition of oxidized epinephrine 
breakdown products in the conjunctiva, cornea and nasolacrimal ducts have been 
well documented (1-4). Research studies have found that the progressive change 
in color from clear to dark brown is a definite indication of oxidation (5). 

In anew study under conditions which simulated actual patient use, EPIFRIN was 
compared to the two epinephrine borates. The results clearly demonstrated that 
EPIFRIN was significantly more stable. EPIFRIN remained aclear and colorless solu- 
tion throughout the 25 week trial period. The epinephrine borates rapidly changed 
color, commencing within 3 weeks, and reaching a dark brown color within 7 to 9 
weeks. (6) For a complete report on the importance of stability and results of 
this study, return the coupon on the following page. With EPIFRIN, AIlERGIN 
there's virtually no risk of your patients using oxidized epinephrine. <> 





and here’s Epifrin. 
{1-epinephrine HC1)... 
“clearly” more stable 


ual unretouched photos See next page for prescribing information. 





Actual, unretouched photos showing 
results of epinephrine stability study 


EPIFRIN” (l-epinephrine HCI) was compared to the two epinephrine borate products. 


The test was constructed to simulate actual patient use. Each container was opened 
once per day to remove two drops, and then immediately resealed. 


day 1 3 weeks 
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(2-15-71) 





(7-29-77) 


4 (3-29-71) 
9 weeks 25 weeks 


Code: A»— water, B,— epinephrine borate 1/2%, Co—Epifrin® 1/2% (Allergan), D,— epinephrine borate 1/2% 


References: (1) Spaeth, G L. Arch Ophtha!. 77 March 1967. pp 355-357 (2) Corwin. M. E and Spencer, W H, Arch 
Opnthal..69 March 1963, pp 317-321 (3) Ferry, A P. and Zimmerman, L. E, Am J Oph., 58: Sept. 1964, pp. 205-210 
(4) Barishak, R., Romano, A and Stein. R. Ophthalmologica 159 1969, pp. 373-379 (5) Krejci, L. and Harrison, R., Arch 
Ophthal., 82. Dec. 1969, pp. 836-839 (6) Trautner, E. M. and Bradley, T. R., Aust. J Sci. Res.. B4: 1951, pp, 303-343 


Prescribing Information — DESCRIPTION Contains levo-epinephrine (as the HCl) 0.25%* 0.5%, 1%, 2% with: benzalkonium 
chloride, sodium metabisulfite, disodium edetate, and purified water *The 0.25% formulation also contains sodium chloride 
INDICATIONS Chronic simple glaucoma. CONTRAINDICATIONS Should not be used in patients who have had an attack of 
narrow angle glaucoma since dilation of the pupil may trigger an acute attack. WARNINGS Undesirable side reactions may 
include: eye pain or ache, browache, headache, conjunctival hyperemia and allergic lid reactions. Adrenachrome deposits 
in the conjunctiva and cornea after prolonged epinephrine therapy have been reported. Epinephrine has been reported to 
produce macular edema in some aphakic patients and should be used with caution in these patients. Epinephrine in any form 
is relatively uncomfortable upon instillation. However, discomfort lessens as the concentration of epinephrine decreases 
PRECAUTIONS Should be used with caution in patients with a narrow angle since dilation of the pupil may trigger an acute 


attack of glaucoma. DOSAGE AND ADMINISTRATION The usual dosage is 1 drop inthe affected eye(s) once or twice daily. However, 


the dosage should be adjusted to meet the needs of the individual patients. This is made easier with Epifrin available in four 
strengths. Note: Protect from excessive light and heat. If the solution discolors or a precipitate forms it should be discarded 
Not for injection HOW SUPPLIED 5cc and 15cc plastic dropper bottles On prescription only 


Have we convinced you? 


If we haven't convinced you that EPIFRIN is ‘clearly’ more stable, let us send you a 
complete report of the results of this study. 


Epifrin {1-epinephrine HC1}.. “clearly” more stable 














TO Allergan Pharmaceuticals, 2525 Dupont Drive, Irvine, California 92664. Attn: Epifrin Marketing 
Send me the important new information on epinephrine stability 


Name am 7 E : M D 
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Irvine, Calitornia/ Montreal, Canada 
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Editorials 


Education, Not Legislation 


In June of 1971, the general assembly of 
the state of Rhode Island enacted a bill 
defining the actions of optometrists. This 
bill included: “. . . the topical application 
of drugs to the eye, to wit, mydriatics, miot- 
ics, and the use of topical anesthetics. . . .” 
The only control over those using these drugs 
is by the Board of Examiners in Optom- 
etry and the Chief of Pharmacy in the De- 
partment of Health. The bill was enacted 
despite medical testimony to the House, 


m~ Senate, and directly to the Governor of 
ý Rhode Island. 


This law is a landmark because it makes 
legal the use of drugs by people who have 
had little, if any, medical training. It opens 
the door for intrusion into the practice of 
medicine not only by optometrists but other 
health workers. One could question the abil- 
ity of those without a medical background 
to treat the cardiovascular and respiratory 
emergencies that can be precipitated by 


ps these drugs. Cyclopentolate psychosis, tachy- 


cardia and angina pectoris from phenyleph- 
rine, anaphylaxis, allergy, angle-closure glau- 
coma, and keratitis all require more than a 
brief course in pharmacology to understand 
and treat. The usual indications for miotics 
include the treatment of glaucoma and ac- 
commodative esotropia, not disease detection. 
Any use of drugs for treatment would con- 


stitute the practice of medicine without a 
license. Medical technologists, nurses, physi- 
ciang’ assistants, and other professionals do 

not administer drugs without supervision. 
This encroachment into the field of medi- 
cine is by people with little training beyond 
college, as compared to eight years of train- 
ing after college spent by an ophthalmolo- 
gist. This represents a serious threat to the 
public, and should be noted by all of medi- 
cine. Scientific study might show that the 
supervised use of topical agents for disease 
detection in cooperation with the physicians 
would be in the public interest. However, 
the Rhode Island law was put into effect as 
an arbitrary and precedent-setting enact- 
ment, without note of any scientific inquiry 
establishing its need. Its constitutionality 
may be tested in court. In the meantime, 
physicians in other states should be on the 
lookout for similar legislative thrusts. If 
such attempts are not blocked, the total 
pharmacopeia, including narcotic drugs, 
could be made available to nonmedical 
groups simply by legislative maneuver. The 
public deserves and will receive excellent 
medical care by education, not by legisla- 

tion. 
H.F.A. 
Davin M. WorTHEN, MQ 
Gainesville, Fla 
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EDITORIALS 


A New Service: Smithsonian Science 
Information Exchange, Inc. 


How disturbing it is for one working to- 
ward a given objective on a research project 
to learn after much labor that others have al- 
ready met that or a similar objective, per- 
haps a year or more earlier. Unfortunately, 
even a thorough search of the literature is of 
little avail, because publication, and all the 
delays that it entails, usually does not occur 
until results are achieved and evaluated. 

Beginning with this issue, the Archives of 
Ophthalmology will make available to inter- 
ested readers a service for purchase of “no- 
tices of research projects,” as selected from 
the more than 100,000 notices available 
through the Smithsonian Science Informa- 
tion Exchange, Inc. (SSIE), a nonprofit 
corporation of the Smithsonian Institution. 
Notices covering all fields of basic and ap- 
plied science are registered by SSIE and 
computerized for storage and retrieval. 

SSIE is unique in that it is dedicated to 
the gathering and disseminating of data on 
planned or ongoing research across the sci- 
entific spectrum. In effect, it bridges the 
communications’ gap between the statement 
of laboratory objectives and ultimate publi- 
cation of the research results. A staff of 
professional scientists, engineers, and data- 
processing personnel mans SSIF, serving to 
complement the work of libraries and docu- 
mentation centers that deal with published 
data. New projects are continuously being 
reported, old, discontinued project reports 


are dropped, and continuing project data are 
updated. 

Each month a selected list of topics will 
be published, showing the specific number of 
notices relating to a given topic. On page 
368 is given the March list of research top- 
ics. If one or more of these topics is of 
specific interest to you, you may check the 
appropriate place on the coupon and return 
it with your check ($40 per topic for 115 
notices or fewer; $50 per topic for 116 no- 
tices or more; $35 per topic for orders of 
three or more topics) to the AMA. Within 
three weeks you will receive a notice for 
each of the stipulated number of projects for 
your topic. Each notice will show the sup- 
porting agency, project title, principal inves- 
tigators and associates and scientific special- 
ty, recipient institution, fiscal year into 
which the project falls, and a brief descrip- 
tive summary of the objective of the current 


research project. If your selected topić 
showed 27 projects, for example, you would ` 


receive 27 notices of research projects, each 
given on the 844 by 11 inch form. 

Then you’d know what research is “in 
process” and who is doing it! 

It should also be noted that when the 
services provided by SSIE are related to a 
grant activity supported by the Department 
of Health, Education, and Welfare, they will 
be considered an allowable cost of that 
activity. 
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Presumed Ocular Histoplasmosis 


I. Histoplasmin Skin Test Sensitivity in Cases 


Identified During a Community Survey 


Ronald E. Smith, MD, and James P. Ganley, MD, Baltimore 


A group of 842 persons were examined with in- 
direct ophthalmoscopy during an epidemiologic 
study of presumed ocular histoplasmosis in Walk- 
ersville, Md. Of 74 cases classified as possible oc- 
ular histoplasmosis and further evaluated by two 
uveitis experts at the Wilmer Institute, 22 cases of 
ocular histoplasmosis were diagnosed by each in- 
dependently and without knowledge of the skin 
test result. The two experts were in close agree- 
ment as to the classification of cases. Positive his- 
toplasmin skin tests were found in 59% of the gen- 
eral population, while all 22 subjects with presumed 
histoplasmosis were positive reactors. Among per- 
sons with positive skin tests, 4.4% were found to 
have presumed histoplasmosis scars. Only one 
case of disciform macular disease was noted. 


T HE SYNDROME of ocular histoplasmo- 
sis was described in 1959 by Woods and 
Wahlen,! who observed hemorrhagic disci- 
form disease of the macula and peripheral 
chorioretinal scars in patients with positive 
histoplasmin skin tests. Prior to this, Reid et 
al? had noted nodules surrounded by hemor- 
rhage in both eyes of a patient dying of 


— systemic histoplasmosis. Day,? Krause and 


Hopkins,* and Schlaegel® had also suggested 
a relationship between uveitis and exposure 
to Histoplasma capsulatum. 


The clinical features of presumed ocular 
histoplasmosis were later amplified to in- 
clude absence of vitreous or anterior-seg- 
ment inflammation,®*:7 and presence of peri- 
papillary chorioretinal scarring.*~? 

An etiologic relationship between H cap- 
sulatum and the characteristic ocular syn- 





Submitted for publication July 12, 1971. 

From the Wilmer Institute, the Johns Hopkins 
University School of Medicine and Hospital (Dr. 
Smith) and School of Hygiene and Public Health 
(Dr. Ganley), Baltimore. 

Read in part before the American Academy of 
Ophthalmology and Otolaryngology, Las Vegas, 
Nev, Oct 8, 1970. 

Reprint requests to the Wilmer Institute, Johns 
Hopkins Hospital, 601 N Broadway, Baltimore 21205 
(Dr. Smith). 


drome is by no means established. No fully 
acceptable organisms have been demonstrat- 
ed by the histopathological findings of eyes 
with the disciform lesion.1°!+ The fungus 
has, however, been isolated from the eye of a 
patient with purulent endophthalmitis asso- 
ciated with disseminated histoplasmosis.1® 
The nature of the ocular disease precludes 
attempts to isolate the organism from in- 
volved eyes premortem. 

Experience with animal models has been 
largely unrewarding in terms of satisfactory 
reproduction of the macular disciform le- 
sions,®:!6-22 although peripheral choroiditis 
has been produced.?*.2+4 

The apparent absence of typical eye le- 
sions in a series of patients with proven 
acute systemic histoplasmosis has provided 
indirect evidence against the etiologic role of 
H capsulatum in this ocular syndrome.?5 
Amphotericin B, the therapy for systemic 
histoplasmosis, has not proven effective in 
the treatment of the macular disease.?¢ 

Epidemiologic studies have provided some 
evidence for an association between the ocu- 
lar syndrome and previous exposure to H 
capsulatum. Van Metre and Maumenee, in 
a referred office population, found a statisti- 
cally significant relationship between posi- 
tive histoplasmin skin tests and the specific 
ocular syndrome which included macular 
disciform disease, peripheral punched-out 
scars, and clear vitreous. Asbury?? studied 
peripheral atrophic scars in a large prison 
population and found positive histoplasmin 
skin tests in only 14 of 22 cases with charac- 
teristic histoplasmosis scars. His remaining 
eight cases, however, did have radiographic 
evidence consistent with previous systemic 
histoplasmosis. 

In an effort to avoid some of the potential 
biases of clinical studies, a community-wide 
epidemiologic survey was undertaken by the 
Wilmer Institute to study the association e 
between exposure to H capsulatum and the 
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occurrence of characteristic peripheral fun- 
dus scars of presumed ocular histoplasmosis. 


Materials and Methods 


A community population was examined for 
the prevalence of histoplasmin skin-test reactiv- 
ity and choroidal scars. Initial screening led to 





Table 1.—Expert Classification of Fundus Scarring in Presumed Ocular Histoplasmosis* 








1 Definite 


2 (A) Highly suspect 


2 (B) Minimally suspect 


3 Not suspect 


* Separate but similar classifications of fundus scarring were established by expert A and expert B. Expert A 


ExpertA 


Slightly irregular, roundish, 
discrete depigmented, atrophic, 
primarily choridal scar 

With or without pigment clump 
centrally or eccentrically 
in the scar 

Posterior to equator or in 
periequatorial region 

Approximately 0.2 to 0.7 disc 
diameters (DD) size 

Five or more scars necessary 
for classification 


Similar morphologic characteristics 
as scars in group 1 with only 
2 to 4 scars necessary for 
classification 

Or, one juxtapapillary area of 
chorioretinal scar 0.2 to 0.7 
DD size with; moderate pigment 
clumping 

Or, one typical scar: slightly 
irregular, roundish, discrete 
depigmented, atrophic choroidal 
scar: with pigment clump 
centrally or eccentrically located 
in scar; posterior to equator 
or periequatorial region; 
approximately 0.3 to 0.7 
DD size 


Only one scar present 

Usually smaller without pigment; 
primarily choroidal atrophic 
scar posterior to equator or in 
periequatorial region 


Pigment clumps of any size, 
shape, distribution, not 
associated with chorioretinal 
scarring 

Pigment epithelial defects 
with sharp, regular, borders, 
normal underlying choroid, 
with or without pigment at 
margins 

Lesions with vitreous tag 

Lesions located near ora 
serrata 

Lesions associated with 
overlying vitreous 
inflammation 

Lesions greater than 1.5 DD 
size 


selection of a group of persons who, because of 
their fundus lesions, were then referred to the 
Wilmer Institute for evaluation by two senior 
ophthalmologists to determine which subjects 
had ocular signs characteristic of presumed 
ocular histoplasmosis. The histoplasmin sensi- 
tivity of this subgroup was then compared 
to that of the rest of the population. 


Expert B 


Slightly irregular, discrete roundish, 
depigmented, atrophic, choridal scar 
Pigment clump centrally or slightly 


eccentrically located in the scar 
Posterior to equator 
Approximately 0.3 to 0.7 DD size 


Choroidal vessels not visible in base 


of scar 


One scar sufficient for classification 


Discrete, depigmented, atrophic, more 


irregular or roundish, primarily 
choroidal scar 


No pigment clump centrally located in 
scar, but may or may not have slight 


pigmentation at borders 


Any area of fundus, including anterior 


to equator 0.2 to 1.0 DD size 


Absence of choroidal vessels in base 


of scar 


One scar sufficient for classification 


Not a discrete atrophic choroidal scar, 


having ill-defined borders 
Heavily pigmented scars 
Greater than 1.5 DD size 


Choroidal vessels visible in base of scar, 


or base sclera visible 
Presence of retinal vessel disease 
adjacent to suspect scar 
Evidence of vitreous or anterior 
chamber inflammation 


Pigment epithelial defects with sharp 


borders 


chose to subdivide 2 suspect into 2A highly suspect and 2B minimally suspect. 
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Community.—Walkersville, Md, is a farming 
community located 45 miles west of Baltimore 
in the midst of an area considered endemic for 
histoplasmosis, and where prior histoplasmin 
skin testing had showed that 50% to 60% of 
the population were positive reactors.28.29 In 
the past ten years, three persons from the 
community had developed macular disciform 
lesions diagnosed as ocular histoplasmosis. 

Study Population.—Persons who were age 13 
years or older, ambulatory, and living in the 


Proportion of population (ordinate) at each level of 
skin test reactivity to histoplasmin. Antimode occurred 
at 2 mm induration, establishing criterion at that level 
for positive skin test. 


39.7 


Percent at Level of Reactivity 





12 14 16 18 20 22 24 26 28 


2 4 6 8 10 
Millimeters of Induration 





Table 2.—Histoplasmin Skin Test Sensitivity 
in Walkersville Population 


Re 





Positive 
No. ~ 
Tested No. % 
M 379 264 69.7 
F 463 236 51.0 
Total 842 500 59.1 
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Walkersville community were included in the 
survey. No limit was set on duration of resi- 
dence. The lower age limit was established 
because adequate eye examination with indirect 
ophthalmoscopy becomes increasingly difficult 
in younger age groups, and because most 
studies have shown a very low incidence of 
presumed ocular histoplasmosis in the early 
decades.7;8,11,30,31 There were 1,146 persons 
identified as eligible for the study by a private 
census conducted by the local Lions Club, un- 
der the direction of the authors. Of those so 
identified, 842 (73%) were examined during 
the survey. 


Ocular Examination.—Eye examinations 
were performed by resident and senior staff of 
the Wilmer Ophthalmological Institute, utiliz- 
ing the physical facilities of the community 
high school. Examinations included visual acu- 
ity testing (Snellen charts), external examina- 
tion, tonometry (Schiøtz or Langham-Durham 
tonometer), and indirect ophthalmoscopy aided 
by mydriasis with phenylephrine hydrochloride 
(10%) and tropicamide (0.5%). Slit-lamp 
biomicroscopy and gonioscopy were performed 
when indicated. In a briefing session held prior 
to the survey, ophthalmologists were urged to 
over-diagnose possible ocular histoplasmosis 
based on peripheral scars, in an effort not to 
miss any cases. All lesions observed were re- 
corded on diagrams and a precoded data sheet. 
Examining ophthalmologists had no knowledge 
of the result of the skin tests. 

Skin Testing.—Histoplasmin, identified as 
the H-42 antigen,®2.33 1:100 dilution, was ob- 
tained. Testing was carried out using the stan- 
dard Mantoux technique: 0.1 ml antigen was 
injected intracutaneously into the volar surface 
of the left forearm. Tests were administered by 
epidemiologists who were associated with the 
survey. 

Skin tests were read two days later by the 
same team of epidemiologists who had pre- 
viously standardized their reading techniques 





Table 3.—Percent Positive Skin Tests According to Clinical Classification of Fundus 





























ExpertA 
Classification 
of Fundus Total Cases Positive 
1 Definite 14 13 


a 








2A Highly suspect 13 13 
2B Minimally suspect 21 14 
3 Not suspect 26 iz 


Total population: 59% skin test positive 


x? Expert B 






Expert B 
% Positive Total Cases Positive % Positive 
93% 18 18 100% 
100% 9 8 89% 
67% 
65% 47 31 66% 


Expert A .05 > P > .025 @3F 


P=.01 @2F 
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to minimize observer variation. Broadest hori- 
zontal induration was measured with a milli- 
meter rule and recorded. The epidemiologists 
had no knowledge of the results of the eye exam- 
ination at the time of reading the skin tests. 
Referral for “Expert” Examination.—Eighty- 
one subjects were identified as having possi- 


Table 4.—Comparison of Classifications Made by Experts A and 
B on 74 Subjects Referred to Wilmer From Walkersville* 


2 Highly Suspect 3 Not Suspect 
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ble histoplasmosis fundus scars at the initial 
screening and were therefore referred to the 
Wilmer Institute for further examination which 
included visual acuity measurement, biomicros- 4 
copy, tonometry, dilated funduscopy, and de- 
tailed fundus drawing. Seventy-four (938%) of 
the referred group were examined by at least 
one of the authors, who had 
no knowledge of the skin test 
result. Each subject was then 
examined and classified in- 
dependently, again without 
knowledge of the skin test 
2 result, by each of two senior 
(50%) staff members who have had 








1 Definite 
1 Definite 12 
(100%) 
2A Highly suspect 5 5 
(100%) (100%) 
2B Minimally suspect 1 2 
(100%) (50%) 
3 Not suspect sides 2 
(100%) 


* Expert A's classifications appear as sideheads and expert B's as column- 
heads. Number in parentheses represents percentage of subjects with 


positive skin tests in each cell. See text for details. 


Table 5.—Percent Positive Skin Tests Combined 


Expert Classification* 


capsone Skin Test 


Total 
Definite and highly 
suspect 22 22 
Minimally suspect 
and not suspect 52 35 
Total population 842 500 


x2 @ 2 FP >.005 


* Skin test reactivity among 22 cases classified as definite or highly suspect 
histoplasmosis by both experts is compared to histoplasmin sensitivity in 
remaining 52 referred subjects (minimally suspect or not suspect) and to 


total population. 


Table 6.—Prevalence of Ocular Histoplasmosis* 


Rate pe 1,000 


No. Positive 


-| extensive experience in the 
3 field of uveitis. 


(100%) The two senior staff mem- 
ne bers, referred to here as ex- 
(67%) pert A and B, evolved two 4% 


separate but similar classifica- 

24 tions of fundus lesions. This 
(62%) is shown in Table 1, and con- 
sists of three basic histoplas- 
mosis groupings: 1, definite: 
2, suspect; and 3, not suspect. 
Expert A subdivided the sus- 
pect group into 2A, highly 
suspect and 2B, minimally 
suspect: whereas expert B in- 
cluded the minimally suspect 
cases in the 3, not suspect, 
% Positive category. 


100 Results 


The antimode of diameter 
of skin induration to histo. ~ 
59 plasmin was found to be 2 - ~x 
— mm induration in the Walk- 
ersville population (Figure). 
Therefore, 2 mm or more in- 
duration was defined as a 
positive response to the histo- 
plasmin skin test for this 
particular population. Posi- 


67 








tive reactions were found in 
59% of the general popula- 
tion, the men showing a 





Total Posiilation 


Cases (842) 
Peripheral scars 22 26 
Macular disciform 
scars Å Dae 


Re ce eee. ween dele! as eae tas tein ede a ee eel a ee ee 
* Macular disciform scars in subjects with peripheral scars, 1/22 (4.5%). 


t Population with positive histoplasmin skin tests. 


Histo Pos Pop; 


higher percentage of reac- 
tors than the women (Table 
Ae 

Table 3 shows the percent- 
age of cases with positive 
2.0 skin tests in each of the vari- 
—| ous Classifications as identi- * 
fied and grouped by each ex- 


(500) 


44 
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pert. A significant relationship was found be- 
tween positive skin test and the fundus lesions 
in the definite and the highly suspect classi- 
fications. 

Table 4 shows the 12 possible combina- 
tions of the two experts’ classifications. The 
number of subjects with each combination is 
recorded with the percent skin-test reactivi- 
ty for that same group in parenthesis. Twen- 
ty-two cases were classified definite or 
highly suspect by both experts. All (100%) 
of these had positive skin tests and are 
therefore designated as the 22 cases of pre- 
sumed ocular histoplasmosis. The remaining 
52 subjects were classified by at least one 
expert as minimally or not suspect. Among 
these, the prevalence of positive histoplas- 
min skin tests was 67%, which is not signif- 
icantly different from the prevalence of 59% 
observed in the total Walkersville popula- 
tion (Table 5). 

The people with fundus scars of presumed 
ocular histoplasmosis had a larger mean di- 
ameter of induration in response to the his- 
toplasmin skin test (12.4 mm) than did 
those from the total Walkersville population, 
age 13 and older, who responded to the test 
dose. This also suggests the association of 
the ocular lesion with H capsulatum. 

The prevalence of presumed ocular histo- 
plasmosis was found to be 44 cases per 1,000 
subjects among the positive histoplasmin re- 
actors, and 26 per 1,000 among the entire 
population examined (Table 6). Macular 
disciform changes were found in only one 
person now living in the community, repre- 
senting a prevalence of two cases per 1,000 
among the positive reactors and 1.2 per 1,000 
in the total population. On the basis of this 
single case of macular involvement, the preva- 
lence of macular disciform changes in per- 
sons with peripheral histoplasmosis scars was 
found to be 4.5% (Table 6). 


Comment 


Epidemiologic studies have provided the 
best evidence for an association between pre- 
sumed ocular histoplasmosis and exposure to 
H capsulatum.1:*.27 Many authorities, how- 
ever, have been critical of the conclusions 
drawn from those previous studies. 

An important criticism of previous studies 
is that they determined the prevalence of 
positive histoplasmin skin tests in patients 
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with macular disease who were referred to 
medical centers from a variety of communi- 
ties, many of which were in endemic areas. 
It is known that some such populations can 
have up to 90% positive histoplasmin skin 
tests.24 The possibility existed that the 
method of referral might have created a 
group of patients with a high percentage of 
positive skin tests. 

The present study defines the prevalence 
of positive histoplasmin skin tests in the 
surveyed population of a community, in the 
suspected group with various fundus scars, 
and in the final group of persons whom two 
experts judged had fundus scarring charac- 
teristic of ocular histoplasmosis. 


The initial survey was conducted on 842 
persons representing 73% of the population 
over age 13. Histoplasmin skin testing was 
performed in a standard fashion with relia- 
ble antigen and interpreted by experienced 
observers who did not know the results of 
the ocular examination. 

The initial survey emphasized identifica- 
tion of persons with any fundus scarring, an 
intentional over-diagnosis resulting in in- 
creased sensitivity of case selection. Final 
classification was made by two senior oph- 
thalmologists who were kept free from bias 
by not knowing the skin test result or the 
other expert’s opinion of each case. Their 
two systems of classification were similar, as 
outlined in Table 1. These differ only in 
number of lesions required for a diagnosis, 
importance of the pigmented center, and 
size of scar. Twenty-two persons were classi- 
fied as definite or highly suspect cases by 
both experts; and all 22 (100%) were histo- 
plasmin positive. As shown in Table 4, the 
two experts agreed best in the definite- 
highly suspect groups, and in the minimal- 
ly-not suspect classifications, for an 85% 
overall agreement. 

This is the first study to determine the 
prevalence of presumed ocular histoplasmo- 
sis in a community with endemic occurrence 
of H capsulatum. The characteristic periph- 
eral lesions of ocular histoplasmosis occurred 
in 2.6% of the total population surveyed 
and in 4.4% of the exposed (positive histo- 
plasmin skin test) population. This is simi- 
lar to the 3% found by Asbury.?7 Only one 
person in the group studied showed discie 
form macular disease suggesting that this 


Areh Ophthal—Vol 87, March 1972 


type of lesion is much less frequent than the 
peripheral scar (‘Table 6). 

The association between lesions consid- 
ered to be characteristic of ocular histoplas- 
mosis and previous exposure to H capsula- 
tum as shown by a positive histoplasmin 
skin test was highly statistically significant 
and was unlikely to have occurred by 
chance. This finding strongly supports the 
current opinion that infection with H capsu- 
latum is responsible in some way for the syn- 
drome of ocular histoplasmosis. 


This investigation was supported in part by Pub- 
lic Health Service training grant 5 TO1 EY 00025 
from the National Eye Institute and graduate train- 
ing grant HS 00014 from the National Center for 
Health Services Research and Development. 

A. Edward Maumenee, MD, and David L. Knox, 
MD, served as the “experts”; Philip Sartwell, MD, 
George Comstock, MD, and David Thomas, MD, 
administered and read the histoplasmin skin tests; 
the resident and senior staff of the Wilmer Institute 
participated in the initial ocular survey; Mary Con- 
ard rendered technical assistance; the Glade Valley 
Lions Club of Walkersville-Woodsboro, Md, made 
local arrangements and assisted in the conduction 
of the study; and Phyllis Q. Edwards, MD, provided 
the histoplasmin H-42. 
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Presumed Ocular Histoplasmosis 


II. Patterns of Peripheral and Peripapillary 
Scarring in Persons With Nonmacular Disease 


Ronald E. Smith, M D; James P. Ganley, M D; and David L. Knox, M D, Baltimore 


Twenty-one persons with nondisciform scars sug- 
gestive of histoplasmosis were identified during 
a community survey for ocular histoplasmosis. A 
classification of characteristic and “questionable” 
scars was developed. One hundred sixty-three scars 
were analyzed in 42 eyes, with a range of 1 to 70 
scars and a mean of 7.8 scars per patient. Most 
cases had from one to four scars. Peripapillary 
scars were present in 28% of cases. Scars were bi- 
lateral in 62%. Three persons had paramacular 
scars. Fluorescein angiography did not reveal any 
“activity” in the peripheral scars although some 
leakage was observed in one peripapillary lesion. 


Woops and Wahlen! in 1959 proposed 
the probable role of benign histoplasmosis in 
certain cases of macular disciform disease. 
Since then, various reports have emphasized 
clinical features of the macular disease.?° 
Peripheral chorioretinal scars, almost al- 
ways present in eyes affected with the macu- 
lar disease, have been emphasized in one 
previous report.? 

A community-wide survey in Walkers- 
ville, Md, for signs of ocular histoplasmo- 
sis, provided data which have now been 
analyzed to provide a description of 163 
chorioretinal scars found in 21 individuals 
judged to have ocular histoplasmosis. The 
present report will emphasize the various 
types, degree of bilaterality, fundus location, 
and fluorescein angiographic characteristics 
of the scars. 


Materials and Methods 


Seventy-three percent (842 persons) of the 
eligible population, age 13 years or older, of 
Walkersville were examined by indirect ophthal- 
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moscopy during a survey for presumed ocular 
histoplasmosis and histoplasmin skin test sen- 
sitivity. This study is described in detail in 
part 1 of this series.§ 

Seventy-four cases were identified during the 
original survey as having possible ocular histo- 
plasmosis. These cases were further evaluated 
independently by two uveitis experts at the 
Wilmer Institute who did not know each 
other’s evaluation, nor results of the histoplas- 
min skin test. Twenty-two cases were finally 
designated by both experts as having the char- 
acteristic scars of presumed ocular histoplasmo- 
sis. A positive histoplasmin skin test reaction 
was found in all 22 cases (100%), whereas only 
59% of the general population was histoplas- 
min positive. One subject was found to have the 
macular disciform disease, while the remaining 
21 cases had peripheral or peripapillary choroi- 
dal atrophic scars. The one case with disciform 
maculopathy was excluded from the current 
study in order to limit the analysis to ocular 
histoplasmosis patients without the macular 
disciform disease. Comparisons of this group 
with those patients who demonstrate the char- 
acteristic macular syndrome could then be 
made. 

Detailed fundus drawings, and whenever pos- 
sible, fundus photography and fluorescein angi- 
ography were used to study individual scars. 
Analysis of the scars was conducted as follows: 

1. Descriptive classification of characteristic 
and “questionable” scars was developed, based 
in part on the previously described criteria of 
the two “uveitis experts,’ and in part on those 
characteristic features of all the scars observed 
in these eyes (Table 1); 

2. Number of scars per patient and per eye, 
and from these the mean and range values; 

3. Number of subjects with a given number 
of scars (Table 2); 

4. Fundus location of scars for anterior or 
posterior to equator, posterior pole (area with- 
in two disc diameters of papillomacular axis, 
including peripapillary and macular scars), and 
for the quadrants (Table 3 and 4); 

5. Frequency of different types of scars (Ta- 
ble 5); and 

6. Fluorescein angiographic characteristics of 
various types of scars. a 
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Results 


Table 1.—Classification of Peripheral Atrophic Scars and Other 


The classification of scars 
shown in Table 1 resulted 
from analyzing all scars in 
each eye of the 21 patients. 
The “questionable” categor- 2 
ies (types 5 and 6) evolved 
because they were seen in 
eyes with other scars con- 
sidered characteristic by the 
two uveitis experts. The ap- 
pearance of the questionable 
types suggests that they are 
the result of an inflammation 
and, therefore, could well be 
from infection by Histoplas- 
ma capsulatum; in contrast, 7. 
types 7, 8, 9, and 10 were 


WwW 





8 
clearly not postinflammato- 9 
ry in appearance (Fig 1 10 
through 5). 7 


The number of scars per eye, the total for 
each patient, and totals for all patients are 
tabulated in Table 6. 

A total of 163 scars of types 1, 2, 3, or 4 
were found in 42 eyes (Table 3). The num- 
ber of scars per patient (both eyes) ranged 
from 1 to 70, with a mean of 7.8 scars per 
patient. More scars were found in the left 
eye (102) than in the right (61), represent- 
ing a range of 0 to 22 scars and a mean of 
2.9 scars in the right eye, and a range of 0 to 
48 scars and a mean of 4.9 scars in the left 
eye. These figures were markedly skewed by 
one patient (case 10) who had 22 scars in 
the right eye and 48 scars in the left. 

The frequency distribution of the number 
of atrophic scars per person shows that 14 
subjects had from one to four such scars in 
the two eyes, and the frequency of atrophic 
scars decreased for greater numbers of scars 
(Table 2). Cases 3, 19, and 10 had 16, 17, 
and 70 scars respectively. 

Twenty-six scars were located in the area 
of the posterior pole; the remaining 137 
scars were found scattered throughout the 
rest of the fundus visible without employing 
scleral depression (Table 3). Scars occurred 
bilaterally in 13 subjects (62%). Peripapil- 
lary scars occurred in six patients (28%), 
five of whom had bilateral involvement. This 
was not associated with any increase in 
Ather peripheral scars. One person had an 


Lesions Found in Patients With Presumed Ocular Histoplasmosis 
Daaa ca ee ee NTE TOTEN . 


Scars deemed characteristic of presumed ocular histoplasmosis 
1. Slightly irregular, roundish, depigmented, atrophic, discrete, 
primarily-choroidal scar, 0.2 to 0.7 DD size; pigment clump 
centrally, eccentrically or diffusely present within borders of 
scar; posterior to equator or in peri2quatorial region 

. Similar to 1, except pigment present only at margins of scar, 
and not within scar 

. Similar to 1, except no pigment present 

4. Peripapillary scar, nodular or confluent, 0.3 to 0.7 DD in breadth, 

atrophic, with or without light pigmentation in scar or at border 


Fundus scars and other lesions not judged to be associated with 
ocular histoplasmosis 
Minute macular and paramacular alterations in pigment 
epithelium 
. Pigment flecks in retina 
. Pigment epithelial defects 


. Senile macular degenerative changes | 











Fundus scars questionably associated with presumed ocular 
histoplasmosis 
5. Similar to 1, except less than 0.2 DD size, with or without 
pigment in scar or at periphery 
6. Diffuse confluent chorioretinal scar, greater than 1 DD size, 
with or without pigment 
















Table 2.—Frequency Distribution of Scars 
(Types 1 Through 4) in Both Eyes of 21 
Persons With Presumed Ocular Histoplasmosis 





No. of Scars No. of Persons 








1 4 
4 

3 3 
4 3 
5 1 
6 l 
7 1 
9 1 
16 ji 
iv 1 
70 ] 
Total 21 





Table 3.—General Location of Atrophic Scars | 
(Types 1 Through 4) in 21 Cases of 
Presumed Ocular Histoplasmosis 


No. of 
Location Scars 
Posterior pole 26 
Peripapillary (11) 
Macular, paramacular (1) 
Other (14) 
Periperal 137 


Anterior to equator 
Posterior to equator 


(23) 
(114) 


Total 163 








atrophic paramacular scar (type 3). Table 4 
shows the distribution of 137 scars outside 
the posterior pole. The superior temporal 
area had slightly less involvement than the 
other quadrants. More scars were found pos- 
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Table 4.—Number of Scars (Types 1 Through 3) in Each 
Quadrant in 21 Cases of Presumed Ocular Histoplasmosis 
(Excluding the Posterior Pole) 


i Ss 00505050500 0€@«—-_ 


Relation to Equator 





Anterior” 


Quadrant No. of Scars Posterior 
Superior nasal 36 7 29 
Superior temporal 24 4 20 
Inferior nasal 39 4 35 
Inferior temporal 38 8 30 

Total 137 23 114 





* Scleral depression not used. 


Table 5.—Number of Particular Scars Found in Fundi of 
21 Cases of Presumed Ocular Histoplasmosis 











Total No. Total Patients 
Scar Classification* of Scars Found With Scars 

Definite 

1 45 11 

2 26 10 

3 81 14 

4 $1 6 
Questionable 

5 16 6 

6 7 2 
Not associated 

7 6 3 

8 10 5 

9 2 2 
10 1 l 





* Scar classification corresponds to that described in Table 1. 
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terior to the equator (114) 
than anterior (23). 

The frequency of all types 
of scarring (1 to 10) is noted 
in Table 5. Macular and 
paramacular minute defects 
in pigment epithelium oc- 
curred bilaterally in three 
cases. One patient (case 3) 
had a type 3 paramacular 
scar, and two other subjects 
(case 10 and 12) had smaller 
(type 5) scars in the macu- 
lar area (Fig 6). One case 
of “senile macular degenera- 
tion?” was discovered. Pig- 
ment flecks and pigment epi- 
thelial defects were noted in 
some cases. 

Fluorescein angiography 
of the smaller scars demon- 
strated varying degrees of 
atrophy of choriocapillaris 
and absence of pigment epi- 
thelium (Fig 1, right). Larg- 
er scars, including peripapil- 
lary lesions, revealed similar 


EEUU EEE EEE 


Table 6.—The 21 Cases of Presumed Ocular Histoplasmosis 








Right Eye Scars 





Case No./ — — ———— — — 
Age/Sex 1 2 3 4 5 6 1 2 3 4 5 6 1-4 5-6 
1/36/F 2 0 0 O 0 0 l O O 0 O 0 3 O 
2/52/F O 0 0 O 1 O 1 O 0 O 0 0 1 1 
3/74/F 2 2 5 0 O O 0 0 7 0 9 O 16 o 
4/17/F © 0 0 1 0 0 O 1 0 1 O 0 3 0 
5/83/M 0 1 0 1 3 1 0 O 3 0 0 1 5 5 
6/22/M 0 1 2 1 0 0 O 2 2 1 0 O 9 0 
7/19/M 0 O 2 O 4 0 0 0 0 0 0 O 2 4 
8/23/F 1 0 1 0 O 0 O O O O 0 0 2 O 
9/28/M 0 2 0 O O 0 O 1 1 0 O 0 4 o 
10/38/M 6 2 13 1 1 0O 22 5 20 1 1 5 70 E 
11/37/F 1 0 O 0 0 0 0 O 0 O 0 0 1 O 
12/42/F 0 O O 0 2 O 2 0 1 O 3 0 3 4 
13/45/M_ 0 1 1 1 0 0 O O 3 1 O 0 7 0 
14/31/M 0 O 0 0 0 0 1 O 0 0 0 0 1 0 
15/25/M_ 1 0 O 0 0 0 0 0 O 0 O 0 1 O 
16/32/F 1 0 O 0 O 0 l 0 0 O 0 0 2 0 
17/43/M_ 0 0 O i 0 O 0 O 2 1 0 O 4 O 
18/62/M 0 2 1 0 0 O 0 0 1 0 0 0 4 o 
19/14/F 1 0 0 O 0 0 2 5 9 0 1 0 17 1 
20/45/F 0 1 1 0 O 0 0 0 0 O 0 O 2 o 
21/17/F 0 0 2 0 0 0 0 0 4 O 0 O 6 0 
Total 15 12 28 6 1l 1 30 14 #53 5 5 6 163 23 
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Fig 1.—Left, Type 1 scar of ocular histoplasmosis. Pigment is slightly eccentric but within borders 
of scar. Right, Fluorescsein angiography reveals loss of pigment epithelium in same scar. Pigment 
obscures deeper fluorescence superiorly. No leakage is noted. Patchy loss of choriocapillaris was ob- 


served in other such scars. 


findings, often with more loss of choriocapil- 
laris. No slow diffusion of dye suggestive of 
inflammation was noted. One case, however, 
with severe peripapillary lesions, had a heavy 
diffusion of dye from areas of questionable 
neovascularization located in the scar (Fig 
7). The macula was mottled, but vision was 
normal without distortion. 


Comment 


Variations in number, shape, size, and 
pattern of chorioretinal scars were found in 
this study of nonmacular fundus scarring in 
patients with presumed ocular histoplasmo- 
sis. Although most patients had from one to 
four scars, one had a total of 70 fundus 
scars. The most frequently observed scar 
was 0.2 to 0.7 disc diameters (DD) in size, 
without pigment, occurring in 67% of cases 
(type 3, Fig 2). Types 1 and 2 were found 
in 52% and 48% of cases, respectively, and 
differed in morphological condition from 
type 3 only in the presence and distribution 
of pigment. Very small atrophic scars, which 
the experts in the original survey judged 
were too small and nonspecific to be diag- 
nostic criteria for inclusion among the pre- 
sumed histoplasmosis cases,’ were observed 
in 28% of cases (type 5, Fig 4). Larger, 
diffuse patterns of scarring (type 6, Fig 5), 
although nonspecific in appearance and 
difficult to distinguish from degenerative 





Fig 2.—Multiple type 3 scars located at posterior 
pole. No pigment is present. Retinal vessels are intact 
overlying these choroidal scars. 


processes, were present in eyes in which 
typical scars predominated. This continuum 
of scar size and morphological condition 
from the very small nonpigmented lesion to 
much larger, confluent variously pigmented 
areas is well illustrated by the case shown in 
Fig 8. The explanation for such variations 
in number and morphological condition of 
scars probably involves differences in host 
response, virulence,’ or the number of organ- 
isms invading a given area of choroid. Bau- 
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Fig 3.—Peripapillary scarring type 4 typically occurs in nodular left or confluent right pattern. Pig- 


ment may or may not be present. 


Fig 4.—Type 5 scars are less than 0.2 DD in size 
and are shown in area of equator near vortex vein 
ampulla. 


Fig 5.—Diffuse confluent scarring type 6 contains 
varying amounts and patterns of pigment. Such scar- 
ring was found in some eyes in which more-typical 
scars predominated. 





man and Chick!? found that the severity of 
splenic involvement with H capsulatum in- 
creased with increasing dose of the organism 
administered during experimental inocula- 
tion of hamsters. This same mechanism (ie, 
larger inoculum) may result in increase in 
the number or size of fundus scars in ocular 
histoplasmosis. 

The bilaterality of scarring in 13 cases 
(62%) with no significant eye preference, 
and the random distribution of the scars 
throughout the mid peripheral and posterior 


areas of all quadrants of the fundus suggests 
a hematogenous dissemination of H capsula- 
tum to the eye, since the greater number of 
scars occur in areas of greater blood supply. 
These clinical observations support the ex- 
perimental findings of Wong and Green,!! 
who injected H capsulatum intravenously in 
rabbits and studied the subsequent develop- 
ment of choroidal dissemination of the or- 
ganism. 

Peripapillary and paramacular scars oc-e 
curred infrequently in the present series, but 
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Fig 6.—Type 5 scar in macula. Vision was normal. 
Three patients had inactive scars of type 3 or 5 in 
macular or paramacular area. 


they are of some importance clinically since 
scarring at the posterior pole in patients 
with ocular histoplasmosis seems to be 
linked to the eventual development of the 
disciform macular syndrome. Krause and 
Hopkins,!2 Woods and Wahlen,! Hyvärinen 
and coworkers!* and Schlaegel!* have de- 


Fig 7.—Large triangular scar located superior-tem- 
poral at disc margin (top) has areas suggestive of 
choroidal neovascularization in early phases of fluores- 
cein and angiography (bottom left). Wide halo of 
fluorescence around this scar probably represents al- 
terations in pigment epithelium which were difficult 
to appreciate clinically. Dye filled entire area of scar 
in later stages (bottom right). 


f 


scribed development of typical disciform 
macular disease around previously-observed 
old, inactive atrophic scars in the paramacu- 
lar area. Only three or our patients had 
atrophic scars in the paramacular region 
(Fig 6). Patients with such inactive scars 
near the macula may be at greater risk of 
developing the disciform process, and should 
be followed carefully for reactivation of such 
scars. Peripapillary scars occurred in six 
cases (287%) in the present series of nondis- 
ciform ocular histoplasmosis, which is com- 
parable to the 18% figure found by Asbury 
in a similar study.* This is in contrast to the 
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Fig 8.—Left eye of case 10 demonstrated variability 
in size and pigmentation of scars. Not all scars could 
be photographed. Note paramacular as well as peri- 
papillary scarring in this case. 


high percentage (85%) found by Schlaegel 
and Kenney® in patients with the disciform 
maculopathy. This further supports the con- 
cept that patients with peripapillary disease 
may be more prone to the later development 
of the disciform process. 

Fluorescien angiography of the peripheral 
scars did not reveal any evidence of “activ- 
ity” as described by Hyvärinen et al! and 
Krill and Archer.1® Instead, findings charac- 
teristic of pigment epithelial defects associated 
with atrophy of choriocapillaris and normal 
retinal circulation were observed in the cho- 
roidal scars. Peripapillary lesions revealed 
similar changes, except in one case where 
some evidence of leakage of dye from areas of 
presumed choroidal neovascularization was 
noted (Fig 7). This case is currently being 
‘followed by the Wilmer Institute. 

The variation in the morphological condi- 
tion of the scars found during this survey 
emphasized the difficulty of establishing the 
diagnosis of ocular histoplasmosis in the 
absence of the characteristic macular disci- 
form process. Some of the scars are nonspe- 
cific in their clinical appearance, especially 
if occurring as an isolated lesion in one eye. 
However, a single typical scar of ocular 
histoplasmosis (Fig 1) found in the mid- 
periphery of the fundus should definitely 
alert the clinician to the possibility of this 
diagnosis; and a pattern of several scars in 
one or both eyes, associated with peripapillary 
scarring and positive histoplasmin skin test, 
would seem to justify the clinical diagnosis 
of this syndrome. The importance of recog- 
nizing ocular histoplasmosis at a relatively 
benign stage of the disease rests in the ne- 
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cessity for close follow-up of patients found 
to have peripapillary scarring or quiet, inac- 
tive, innocent-appearing scars in the para- 
macular or macular area during routine ex- 
amination. These patients seem to be at 
greater risk of developing the devastating 
hemorrhagic macular disease than those 
with scars located outside the posterior pole 
area. These aforementioned patients should 
be advised to test their vision regularly and 
to seek an ophthalmologist’s attention with 
any new symptom. 


This investigation was supported in part by Pub- 
lic Health Service training grant 5 TO1 EY 00025 
from the National Eye Institute. 
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assisted in preparing this manuscript. 
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Adenovirus Type 8 Infections 


Among 15 patients with epidemic keratoconjunc- 
tivitis (EKC) due to adenovirus type 8, two had 
persistent corneal erosions during acute disease, 
nine had inflammatory membranes formation, and 
seven developed conjunctival scarring. Electron 
microscopy revealed adenovirus-like particles in 
the conjunctiva of one patient and in the corneal 
epithelium of another. This finding supports ihe 
hypothesis that late corneal opacities of EKC are 
initiated by virus infection of corneal epithelium. 


T HE DISCRETE corneal opacities of epi- 
demic keratoconjunctivitis (EKC) have 
been regarded as the chief complication of 
type 8 adenovirus infections, although there 
are several other clinical features which 
have received relatively little attention.!4 In 
this report we describe the occurrence of 
persistent corneal erosions and of membrane 
formation with conjunctival scarring in 
proven adenovirus type 8 infections. In or- 
der to elucidate some of the mechanisms of 
these complications, the membranes and 
scrapings of conjunctiva and cornea were 
studied by light and electron microscopy. In 
addition, the effect of topical treatment with 
corticosteroid on the corneal opacities was 
evaluated in some of the cases. 

While very few histological studies of 
EKC have been reported,®7 it has been pos- 
tulated that the corneal opacities result from 
proliferation of virus in the epithelium with 
local deposition of virus antigens in the 
anterior stroma, and that the discrete per- 
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Since these corneal opacities are suppressed by 
topically applied corticosteroid they are probably 
inflammatory in nature. While conjunctival mem- 
branes and scarring were manifestations of severe 
disease, there was no evidence that the scars re- 
sulted from organization of the membranes. The 
mechanisms by which adenovirus type 8 produces 
these severe clinical manifestations are unknown, 
but both the host’s immune response and possi- 
ble virus toxins should be considered. 


sistent opacities are the result of the host’s 
immune response.?:3 Similarly, there is a 
paucity of information on the mechanisms 
of severe conjunctivitis in adenovirus infec- 
tions although the occurrence of severe, even 
fatal infections with other adenovirus types 
has been well documented.§ 


Materials and Methods 


Patients.—Presenting with acute keratocon- 
junctivitis, patients are included in the study if 
type 8 adenovirus was isolated from the eye or 
throat or if they had a characteristic rise in. 
neutralizing antibody titer during the course of 
their disease. Two cases (J1) and J2) seen only 
during the convalescent phase of their illness 
were included because of typical clinical disease 
and subsequent demonstrable adenovirus type 8 
infection in a family member. 

Virus.—Isolation techniques and measure- 
ment of neutralizing antibody to type 8 adeno- 
virus have been described previously.4,9 Adeno- 
virus isolates were identified as type 8 by 
neutralization with type-specific antisera. Pa- 
tients’ serum specimens were tested for the 
presence of antibody by the neutralization test. 

Electron Microscopy.—Smears of conjuncti- 
val and corneal epithelium were taken with a 
sterilized platinum spatula from anesthetized 
eyes. The scrapings were transferred immedi- 
ately to a small cellulose sponge previously 
moistened with 3% glutaraldehyde in a cacody- 
late buffer. The sponge with its epithelial 
scraping was placed in 10 ml of the same 
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glutaraldehyde fixative and kept at 4 C. Pseu- 
domembranes were removed with a small for- 
ceps and dropped directly into 10 ml of cold 
glutaraldehyde or formaldehyde fixative. The 
epithelium along with the sponge and the mem- 
brane specimens were postfixed with 1% os- 
mium and embedded as described previously.!” 

To obtain specimens of adenovirus type 8 for 
electron microscopy, HeLa tissue culture cells 
were grown on 1 mm thick glass coverslips 
coated with silicone. These tissue cultures were 
infected with the prototype strains of adenovi- 
rus type 8, and specimens taken 10 and 22 
hours after inoculation. The coverslips were 
fixed and dehydrated. Capsules with epoxy res- 
in (Araldite) embedding media were placed 
over the cells on the coverslips. After the epoxy 
resin had polymerized, the glass coverslip was 
removed by immersing in liquid nitrogen, leav- 
ing the cell sheet embedded on the face of the 
epoxy resin block. Specimens were sectioned 
and examined by light and electron microscopy. 


Report of a Case 


Six days after visiting an ophthalmologist, 
patient A, a 67-year-old retired physician, had 
the onset of redness, tearing, discomfort, and 
sticking of the lid in the right eye. When 
examined three days after onset, his visual 
acuity was 20/70 in the right eye and 20/40 in 
the left. There was marked swelling and red- 
ness of the lid and a severe papillary conjunc- 
tivitis with marked subconjunctival hemorrhage 
in the right eye and a moderate papillary 
conjunctivitis with some follicles in the left eye. 
The right cornea had a large central epithelial 
corneal erosion with wrinkling of Descemet’s 
membrane but no apparent infiltrates (Fig 1); 
this erosion persisted for nine days. Five days 
after onset, the patient developed conjunctival 
membranes which persisted in the right eye for 
11 days and in the left for 8 days. Adenovirus 
type 8 was isolated from the eye four and seven 
days after onset but not on the ninth and 11th 
days of illness. 


Since the membranes and lid swelling were 
so severe in the right eye, the membranes were 
removed three times with great discomfort to 
the patient despite topically applied cocaine. 
Corticosteroid ointment was administered topi- 
cally four times a day from the ninth to 18th 
day of his illness. One month after onset there 
were 14 residual opacities in the left eye and 
four small opacities in the right eye, initially 
more severely affected, and linear scarring was 
noted in the right tarsal conjunctiva. The pa- 
tient had been taking 5 mg of warfarin sodium 
(Coumadin), which may have contributed to 
the intensity of his initial subconjunctival 
bleeding although his prothrombin time was 
within normal limits. 

In summary, then, this patient with docu- 
mented adenovirus type 8 infection had a se- 
vere conjunctivitis with inflammatory mem- 
brane formation on the conjunctival surfaces 
followed by conjunctival scarring and a central 
corneal erosion which lasted at least nine days. 


Results 


Virological and Epidemiological Findings. 
—The results of virus isolation attempts and 
occurrence of antibody titers in acute and 
convalescent serum are presented in the Ta- 
ble. The virus isolations were obtained two 
to nine days after onset of disease. In two 
cases (J1 and J2), virus was not isolated 
and no serological response to infection was 
detected; these cases are included, however, 
since they both had typical EKC and their 
daughter (J3) had a significant serum anti- 
body titer rise to adenovirus type 8 as well 
as clinically characteristic EKC. 

Nine of the 15 patients had been exam- 
ined by ophthalmologists in the two weeks 
preceding the onset of their illness. One 
patient (E) was an eye resident who had 
examined several patients with conjunctivi- 
tis in a hospital clinic. Of the five patiente 
not exposed in an ophthalmic examining 
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room, three (C2, J2, and J3) contracted the 
disease from a family member. Thus only 
two patients (Cl and K) appear to have 
acquired infection by random exposure in 
the community. The frequent transmission 
of infection during eye examinations contin- 
ues to be a feature of adenovirus type 8 
infections. !:4.11,12 

Clinical Complications.—Two patients (A 
and B) had large central corneal erosions 
which persisted 11 days and at least 4 days 
respectively (Fig 1). This sign appeared on 
the second day of illness in patient A and 
the seventh day in patient B. These large 
epithelial erosions were accompanied by 
folds in Descemet’s membrane, but there 
was no underlying corneal infiltration. In 
both instances the conjunctivitis was partic- 
ularly severe. Both these patients had un- 
derlying ocular conditions; patient A had 
chronic blepharitis, and patient B had kera- 
titis sicca and recurrent rheumatoid episcle- 
ritis, factors which may have contributed to 
the occurrence of this unusual complication. 
It is of interest that neither of these eyes 
with large persistent corneal erosions de- 
veloped numerous opacities after the acute 
disease cleared. In both instances there were 
more opacities in the other, less severely 
affected eye (Table). 

Nine of the patients in this series had 
inflammatory membranes on the palpebral 
conjunctiva (Fig 2). In the more severe 
cases there was bleeding and great discom- 
fort to the patient when the membranes 
were removed, particularly during the first 
week of disease. In every instance the mem- 
branes reformed in a matter of minutes after 
their removal. The membranes typically did 
not appear till the fourth to fifth day of the 
illness at the earliest and in some cases 
persisted for as long as 12 days. 

Examination of these membranes by light 
microscopy showed numerous inflammatory 
cells and a histologically amorphous materi- 
al (Fig 3 and 4). By electron microscopy 
the amorphous material making up the bulk 
of these membranes was seen to have a 
repeating structure typical of fibrin.!* The 
cellular components consisted primarily of 
macrophages and polymorphonuclear leuko- 
cytes. Epithelial cells were not identified in 
éhe specimens. In one specimen obtained 
late in the course of disease after therapy 
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Fig 1.—Patient A, six days after onset. There is 
central corneal erosion which has been stained with 
fluorescein. Numerous folds are present in Descemet’s 
membrane. Bulbar conjunctiva shows marked chemosis 
and subconjunctival bleeding. Adenovirus type 8 was 
isolated from this patient's eye four days and seven 
days after onset. 


with corticosteroids, the membrane consisted 
primarily of irregular fibrin fibers with very 
little cellular infiltrate. No virus particles 
were noted in any of the cells or in the extra 
cellular material in these membranes. 

In eight cases (six followed from onset), 
linear and sheet-like scarring of the conjunc- 
tiva occurred (Fig 5 and 6). This scar for- 
mation was always associated with previous 
membrane formation. Since the membranes 
appeared to resolve or were removed prior 
to the appearance of scarring, however, 
there was no evidence that these scars were 
the result of organization of the in- 
flammatory membranes. In none of the pa- 
tients in this series with proven adenovirus 
type 8 was the scarring severe enough to 
interfere with the function of the eye. We 
have seen one patient, however, with pre- 
sumed EKC in whom the scarring was par- 
ticularly severe and symptomatic three 
months after his acute conjunctivitis. Scar- 
ring of this severity could be a source of 
diagnostic confusion in populations with en- 
demic trachoma. 

Effect of Topically Applied Corticoste- 
roids on Opacity and Membrane Formation. 
—There was no direct relationship between 
the intensity of conjunctival disease and the 
number of corneal opacities found up to two 
months after onset. In those patients with 
scarring or membrane formation, the distri- 
bution of opacities was essentially no dif- 
ferent than in those patients without these 
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Fig 2.—Upper tarsal conjunctivas of patient C2, 
eight days after onset of EKC. Entire tarsus is covered 
with inflammatory membrane. Hole (arrow) indicates 
membrane’s thickness. 


signs of intense conjunctival disease (‘Ta- 
ble). 

Three patients (A, B, and C1) were given 
corticosteroid therapy topically starting the 
second week of their illness to decrease the 
severity of the conjunctival inflammation, 
but it was not effective for this purpose. 
These three patients, however, developed 
relatively few opacities, and it might be 
supposed that early corticosteroid therapy 
limited opacity formation (Table). In two 
other patients (D and J3) not treated with 
steroids, very few opacities were formed, so 
the small number of residual corneal opacities 
in patients A, B, and C1 could be attributed 
-to individual variations in the disease rather 
than a therapeutic effect of corticosteroid. 

Topically applied corticosteroid did have 
a definite effect in patient J1 whose opaci- 
ties had reduced the vision to 20/70 in his 
good eye two months after onset (the other 
eye was amblyopic). Topically applied pred- 
nisolone, 0.1%, was administered every two 
hours for two days and then four times daily, 
and visual acuity increased to 20/30 in one 
week. He continued this medication three 
times daily for four more weeks when the 
vision was noted to be 20/20. The steroid 
dosage was gradually reduced to one drop 
every second day. After four months, steroid 
therapy was discontinued, and in follow-up 
examination the patient had only four opac- 
ities. Similarly, the number and density of 
opacities was reduced in patients E and M 
by topically applied steroid. 
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Fig 3.—Light 
membrane removed from conjunctiva of patient C2, 
eight days after onset of EKC. Membrane is composed 
of amorphous material which is condensed into sheets 
in some areas. There are more cells on irregular sur- 
face of membrane, which was presumably surface in 
contact with conjunctiva (X550). 


photomicrograph of inflammatory 


Demonstration of Virus Particles by Elec- 
tron Microscopy in Cornea and Conjuncti- 
va.—In two instances adenovirus-like par- 
ticles were found in clinical specimens. 
Electron microscopic examination of a con- 
junctival scraping from patient C2 obtained 
the day after onset revealed numerous free 
particles (Fig 7) as well as virus-infected nu- 
clei (Fig 8). A specimen taken on this day 
from patient C2 yielded adenovirus type 8 in 
cell culture (Table). Electron microscopy of 
conjunctival scrapings from two other pa- 
tients failed to reveal virus particles later in 
the course of the disease. Corneal epithelium 
taken on day 11 of the disease from patient 
K showed nuclei with typical virus particles 
(Fig 9), although virus was not isolated 
from a conjunctival scraping taken at the 
same time. On removal of the epithelium 
from one severely affected quadrant of the 
cornea in this patient (Fig 10), tiny lesions 
were noted in the anterior stroma. When the 
patient reepithelialized, the epithelial le- 
sions reappeared and eventually more than 
50 opacities formed, equally distributed in 
all quadrants. The occurrence of virus in the 
corneal epithelium this late in the course of 
the disease would suggest that direct virus 
infection of the cornea plays a role in the 
pathogenesis of the corneal opacities. e 

The virus-like particles found by electron 
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Fig 4.—Inflammatory membrane from patient C2. Amorphous material seen in Fig 3 is found to be com- 
posed of fibers, some of which have the characteristics of fibrin when viewed at higher magnifications. Nu- 
merous inflammatory cells appear to be firmly attached to fibrin components of membrane (Xx 14,000). 


microscopy in the conjunctival and corneal 
epithelium were identical in size and shape 
to virus particles demonstrated in tissue cul- 
ture cells infected with the prototype strain 
of adenovirus type 8 (Fig 11). The observa- 
tions on these conjunctival, corneal, and tis- 
sue culture cells conform to previous descrip- 
tions of adenovirus-infected cells examined 
by electron microscopy in terms of the size 
and shape of individual particles, the ap- 
parent intranuclear site of replication, and 
the structural changes of the infected 
cells.14:15 The presence of viral particles in 
the nuclei of conjunctival (Fig 8) and cor- 
neal (Fig 9) cells indicates that the virus 
has replicated there. The infected cells in 
the two clinical specimens can be identified 
as epithelial cells by their presence in a cell 
sheet with attachment by desmosomes to 
adjacent cells and by the numerous tono- 
fibrils in the cytoplasm.1° 


Comment 
@ 
The demonstration of adenovirus particles 





Fig 5.—Linear scarring (arrow) at upper edge of 
tarsus in patient C2, 42 days after onset of EKC. Mem- 
branes persisted longest at site of this extended con- 
junctival scar. 


in corneal epithelium by electron microsco- 
py has not been previously reported, al- 
though one study demonstrated virus particles 
in conjunctival epithelium.'? The electron mi- 
croscope will only detect virus if many par- 
ticles are present, so it must be assumed that 
the conjunctival and corneal specimens 
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Fig 6.—Sheet-like and linear scarring in lower con- 
junctival fornix of patient C2, 42 days after onset. 
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found to have virus were very heavily infect- 
ed indeed. The failure to isolate virus from 
the conjunctiva of patient K when so many 
virus particles were present in her corneal 
epithelium suggest that host’s immune mecha- 
nisms limiting viral replication in the con- 
junctiva (eg, viral neutralizing antibody ) 
act more slowly or less efficiently in the 
cornea. There is, of course, no proof that the 
particles visualized in the cornea were infec- 
tious. 


The current thinking on subepithelial 
opacity formation has been summarized by 
Jones? and Laibson et al® who suggest that 
the stromal opacities of EKC are caused by 


Fig 7.—Conjunctival scraping (patient C2) day after onset. Numerous dense virus-like particles are present 
extracellularly (X48,000). Inset, Virus-like particles between two cells (75,000). 
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Fig 8.—Conjunctival scraping (patient C2). Nucleus of this conjunctival epithelial cell contains numerous 
ea tua particles. Presence of these virus particles indicates that virus had replicated in this nucleus 
x54, Ji 








an immune response to viral antigens which 


are elaborated in the corneal epithelium and = |———-— ; LEDO BES CRER PEAS i 








which diffuse for a short distance into the 
anterior stroma. The demonstration of in- 


fected corneal cells in this patient supports Adangvus 
































the initial step of this hypothesis. 'The recur- Patient pa Isolation (1) Titer Rise ; 
rence of keratitis after removal of the over- |" __, 67. gany + © N 
lying epithelium in patient K suggests, how- o (9, 11) 

ever, that adenovirus type 8 may also be in B 68 + (9) Fa i 
the stroma, as it is in herpesvirus hominis | — cı 57 + (6) $ l 
corneal infections.1° Since the late opacities G2 44 + (2) $ 

are suppressed by corticosteroid therapy, D 32 + (8) m 7 
they would seem to represent a local in- E 34 4+(2). ND... 
flammatory reaction rather than some cica- 60 +0) +. 
tricial change in the anterior corneal stroma. = G 73 + (6) ND 

While such an inflammatory reaction could |  +ą 38 Pi ND 

be due to virus antigens locally fixed in the J1 47 ND 0 p 
corneal stroma, it cannot be excluded that | J2 47 ND 0 7 
continuing viral infection is responsible for J3 15 ND i. 
inducing these opacities; indeed, an isolate | =k 23 £4011) | m 

of adenovirus type 2 has been obtained from L 48 + (6) ND 

the eye of a patient with chronic keratitis.'® M 31 + (2) ND 


Although the persistent subepithelial 
opacities of EKC may well be an immuno- 
logical response to virus proteins, other caus- 
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ative factors such as virus toxins should also 
be considered. A toxin, elaborated by adeno- 
viruses, has been described with adenovirus 
type 5; this adenovirus toxin causes clump- 
ing and separation of cells in tissue culture 
and is not associated with the infective ad- 
enovirus particle.!*.-’ Elaboration of such a 
toxin might also account for some of the 
early inflammatory manifestations (mem- 
branes, corneal erosions) in EKC. 


The occurrence of conjunctival scarring 
after membranous conjunctivitis has been 
described previously.® It has been suggested 
that scar formation is the result of organiza- 
tion of the membrane. Since the membranes 
in this study regressed before the scarring 
could be observed, it is probable that mem- 
branes and scar formation are both manifes- 
tations of particularly severe conjunctivitis. 
The composition of the membranes, with 
numerous inflammatory cells and fibrin and 
their reformation within minutes after re- 
moval, suggests a rapid transudation of ma- 
terial from a damaged vascular bed. 

Pseudomembranes have been distin- 
guished from “true” membranes by the oc- 
currence of bleeding which occurs with the 
removal of “true” membrane and by the 


in Patients With Epidemic Keratoconjunctivitis* 


Kee 


Clinical Findings (Duration in Days) 
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coagulation of fibrin in the substantia pro- 
pria of the conjunctiva.® Since this different 
behavior could represent varying degrees of 
intensity or occur at different times in the 
course of a single disease episode, we have 
preferred the terms ‘membranous conjunc- 
tivitis” and “inflammatory membranes” to 
describe the clinical findings in these cases. 
Although Hogan and Crawford! noted 
disciform keratitis in the epidemics which 
occurred prior to the identification of adeno- 
virus 8, the occurrence of large central epi- 
thelial corneal erosions has not been de- 
scribed previously in EKC. Both patients 
with this complication were more than 60 
years of age, had other external eye disease, 
and had particularly severe conjunctivitis 
with membranes and scarring. The absence 
of stromal disease (except for folds in Des- 
cemet’s membrane) and the paucity of in- 
filtrates in the later stages suggest that 
these large corneal erosions are not simply 
due to destruction of the epithelium by virus 
proliferation but represent a particular im- 
mediate response of the patient in severe 
disease. The persistence of the erosion may 
be caused by the same mechanism as that 
postulated in recurrent epithelial erosion, 


 ” 
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Fig 9.—Sheet of corneal epithelial cells from patient K, 11 days after onset. Nucleus indicated by arrow con- 
tains adenovirus-like particles, and is in wing cell layer of corneal epithelium (7,000). Inset, Virus-like par- 
ticles in another epithelial cell nucleus in same specimen (65,000). 
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the loss of epithelial basement membrane.*! 

In this study, treatment with topically 
applied corticosteroids was administered 
during the acute and convalescent phase of 
illness in some cases. Steroid therapy initiat- 
ed in the second week after onset failed to 
reduce the intensity of conjunctival in- 
flammation in three severe cases (patients 
A, B, and C1). As noted by Laibson et al,” 
however, topically applied steroids were 
quite effective in treating the late corneal 
opacities of EKC. In the one patient (J1) in 
this series with significant reduction of vi- 
sion, the suppressive effect on opacities was 
maintained with one drop of steroid every 
second day. However, the number of pa- 
tients who might benefit from steroid thera- 
py represent a very small portion of all 
those infected with adenovirus type 8. 


In this series, ten of 15 patients probably 


Fig 10.—Patient ie L days after onset and before acquired adenovirus type 8 infection in the 
corneal epithelium was obtained for electron micros- š ‘ f 
copy. Lesions are primarily in corneal epithelium. setting of an ophthalmic examınıng room. 





Fig 11.—HeLa tissue culture cell nucleus infected with adenovirus type 8. Changes conform to descriptions 
of adenovirus-infected cells examined by electron microscope (x 54,000).'*'° 
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The extraordinary predilection of type 8 
adenovirus for the eye physician’s office has 
been noted by many authors.!:2.3.11,12 A 
number of factors undoubtedly contribute to 
this epidemiological association. A recent 
study showed that in the United States only 
two of 100 patients tested had antibody to 
type 8 adenovirus,!2 a finding which sup- 
ports the observation that previous infection 
with this agent is not frequent in Western 
countries.22 Since those cases which do occur 
from chance infection in the community of- 
ten seek medical care because of symptomat- 
ic keratitis, a potential source of infection is 
likely to present in the ophthalmologist’s 
office. In the busy outpatient practice the 
manipulations of the eye by the physician 
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provide the ideal means to transfer virus to 
the largely susceptible population presenting 
for other reasons.1! The nosocomial trans- 
mission of this virus can probably be pre- 
vented entirely if the physician simply 
washes his hands thoroughly before examin- 
ing each patient and if constantly used in- 
struments such as applanation tonometers 
are wiped clean and then dried as suggested 
by Corboy et al.?3 


This investigation was supported by grants 
EY.00186, EY.00310, and EY.00427 and by research 
career development award 1 K3 NB 31,781-05 (Dr. 
Dawson) from the National Institutes of Health, 
and also by the Burroughs-Wellcome Fund. 


Key Words.—Keratoconjunctivitis; electron 


microscopy; adenovirus; viral keratitis. 
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Laser Interferometry in 
Corneal Opacification 


Preoperative Visual Potential Estimation 
Roger J. Gstalder, MD, and Daniel G. Green, PhD, Ann Arbor, Mich 


Patients awaiting corneal transplantation were 
tested for visual potential using retinal interference 
fringe patterns produced by low energy helium- 
neon laser. Preoperative and postoperative Snellen 
acuities and laser interferometer acuities were com- 
pared. Preoperatively, 13 or 14 patients showed 
potential for improved vision. Four patients achieved 
better than predicted vision, three achieved pre- 


ln PATIENTS with opacification of the 
ocular media and an associated decrease in 
visual acuity, the question arises of what 
portion of the visual loss is produced by the 
ocular opacities. The commonly used clini- 
cal methods of testing visual potential, such 
as two-light discrimination, projection, color 
discrimination, electroretinography,! and ul- 
trasonography? are at best estimates of gross 
retinal function and potential. 

The helium-neon laser has been used to 
produce interference bands on the retinas of 
patients by use of the phenomena of con- 
structive and destructive interference of co- 
herent light in the study of the normal 
human visual apparatus.*-° This technique 
has been shown to produce a measure of 
visual acuity independent of the ocular re- 
fractive media.* More recently, this tech- 
nique has been applied to the study of mac- 
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dicted vision, and seven failed to achieve predicted 
vision. Of those who failed to achieve predicted 
acuity, four patients were rejecting their corneal 
graft, one had a dense cataract following corneal 
transplantation, and two had associated retinal dis- 
ease. The theory and technique of the examination 
are discussed, as is the present applicability to 
clinical practice. 


ular function potential in the cataractous 
eye’? and the amblyopic eye.!° It has been 
shown that laser interferometry is a reliable 
means of predicting the visual outcome of 
cataract extraction in the majority of the 
patients tested. This report summarizes our 
experience with laser interferometry estima- 
tion of macular function potential in pa- 
tients with corneal opacification. 


Materials and Methods 


Interference fringes were formed on the reti- 
na using a modified version of the Thomas 
Young double pinhole technique. A coherent 
source of light was provided by a low energy 
helium-neon laser (\ 632.8 nm) as shown in Fig 
1).9 The collimated beam from the laser is 
spread by a —40 diopter trial frame lens (L.). 
The beam of light is then split into two parts 
by a Ronchi ruling with 300 lines per inch 
(RR) placed behind a +3.5 D convex lens 
(L). The ruling behaves as a diffracting grat- 
ing, breaking up the image of the laser source 
into a series of equally spaced secondary 
sources of varying intensity. A mask (M), 
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Fig 1.—Representation of apparatus which produces interference fringes of variable fineness. (From 


Green and Cohen?) 


consisting of a central black thread, which 
blocks the zero order image, and an iris dia- 
phragm, which can be varied in size from 1 to 
10 mm in diameter, blocks all but two spots of 
equal intensity, the first order images. 

The principle is illustrated in Fig 2. Diverg- 
ing spherical wave fronts are produced by the 
two separate point images of the laser source. 
Since the laser source is coherent, interference 
occurs where the waves overlap. The circular 
lines represent the crests of light waves. At the 
intersection where the waves overlap, bright 
bands are produced. The angular separation of 
successive maxima in the intensity distribution 
varies inversely with the distance between the 
double images. Therefore, the pattern can be 
varied by moving the images closer together or 
farther apart. Reducing the distance causes the 
pattern to coarsen. 

The interference pattern thus produced can 
be projected directly onto the patient’s retina 
and is, therefore, independent of refractive er- 
ror of the eye with clear media.3-6 In the 
present design a 105 mm photographic objec- 
tive (Fig 1) is used to form double images of 
the source at the plane of the patient’s cornea. 
In the previous report describing laser interfer- 
ometric acuity measurement with cataract pa- 
tients, the double image was focused at the 
plane of the pupil.8:.9 To vary the separation 
between the images of the light source, the 
position of RR relative to L, was varied. The 
mask (M) was adjusted to select the first order 
images only. 

The patient’s head was restrained by a com- 
bination forehead and chin rest. In order to 
increase the chances of finding a relatively 
clear optical pathway for the coherent light 
three steps were taken: (1) The double images 
were carefully focused onto the cornea. (2) The 
pupil was maximally dilated. (3) The light 
sources were carefully moved about to seek out 
the most readily penetrated site on the cornea. 

When the normal observer places his eye in 
the viewing position, he sees a circular field in 
tle photographic objective of about nine de- 
grees filled by dark- and light-red stripes. The 


Screen 







Point Images 





i7 
| i 
| Y 
1, | | Interference 
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Fig 2.—Method by which spherical wave fronts from 
two coherent light sources produce interference fringes. 
(From Green and Cohen*) 


angle subtended by each stripe is varied by 
moving the ruling along an optical bench as 
described above. The width of the stripe can be 
determined from a calibrated scale. This scale 
reads 20/20 for stripes of one minute of arc, 
20/40 for stripes of two minutes of arc, and so 
forth. The horizontal and vertical orientation of 
the stripes is changed by rotating the ruling 
through 90° in its carrier. Prior to testing the 
eye with a corneal opacity, photographic repre- 


sentations of the display8 are shown to the. 


patients and, where possible, the patients are 
first “trained” in the task with the better 
eye.8-10 The acuity is taken to be the finest 
stripe pattern the patient is able to perceive. 
Several determinations are taken for each ori- 
entation of the stripes. 

Photographs of the stripe display taken with 
a sheet of tissue paper before the camera lens8 
show marked disruption of the stripe pattern, 
and the patients with opacification of their 
ocular media report a similar phenomenon.8.? 
The opacifications in the light path degrade the 
image by scattering of the light at their respec- 
tive interfaces, inhibiting the uniform rein- 
forcement and cancellation of wave fronts at 
the retina, and by absorption and reflection of 
the incident light, preventing it from reaching 
the retina. Several characteristics of interfer- 
ence fringes produced with the coherent laser 
source offset these problems*-7: the pinpoint 
images of the source in the plane of the opacifi- 
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cation permit the light to pass through small 
areas in the opacity, which may be relatively 
clear; the red laser light is scattered less than is 
white light, and the contrast of interference 
fringes is independent of the refractive errors 
of the eye. Nonetheless, patients frequently 
report seeing a disordered, moving overlay on 
the striped patterns. This is frequently de- 
scribed as “shooting stars,” “jumble,” or “mov- 
ing worms.” Therefore, the patients are in- 
structed to ignore the disordered and moving 
patterns and to concentrate their attention on 
the regular stripes within the bright areas in 
the field. A correct response is scored by consis- 
tently identifying the orientation of the stripes 
in the field. Some patients were unable to 
identify correctly the stripe pattern. In these 
patients their ability to see any pattern (PP), 
even if random, was then noted. An occasional 
patient who could not perceive coarse stripes 
could see finer stripes, so all patients were 
tested with stripes of large and smal] angular 
subtense. 

The subjects were patients awaiting a corneal 
transplant at the University Hospital, Ann Ar- 
bor. One cornea was transplanted at the Veter- 
ans Administration Hospital, Ann Arbor. Dur- 
ing preoperative evaluation, standard Snellen 
visual acuity measurements using a projected 
acuity chart were compared to laser interfer- 
ometer acuity determinations. The best corrected 
postoperative acuities obtained were compared 


Fig 3.—Comparison of preoperative acuity by letter 
and laser. In Fig 3 and 4 each column included acuity 
levels within a line of that indicated, eg, 20/50 in- 
cludes 20/40 and 20/60. 


Corneal Patients 


Preoperative Letter Acuity 





PP 20/300 20/80| 20/50 | 20/25 


Preoperative Interference Acuity 


with the best corrected preoperative acuities and 
preoperative laser interferometer acuity estima- 
tion. All preoperative and postoperative correc- 
tions were obtained by refraction with trial 
spectacle lens and checked with pinhole super- 
imposed over the correction. 


Results 


In the period from October 1969 to April 
1971, 43 patients had their acuity for laser 
interference fringes determined while await- 
ing keratoplasty. Fourteen of these patients 
underwent keratoplasty in one eye between 
Dec 14, 1969, and Feb 23, 1971, allowing for 
postoperative recovery ranging from two 
months to 16 months. Thirteen patients had 
penetrating keratoplasty and one (patient 
9) lamellar keratoplasty. Patients 1 and 10 
had keratoplasty combined with excision of 
a secondary membrane. Patients 12 and 13 
had a combined keratoplasty and cataract 
extraction. 

The Table summarizes the preoperative 
and postoperative diagnoses with which the 
patients presented and the preoperative and 
postoperative acuity determinations. Nine of 
the patients had corneal opacities combined 
with cataractous changes or secondary pu- 
pillary membranes. Three of the patients 


Fig 4.—Comparison of preoperative laser and post- 
operative letter acuity. Patients with active graft re- 
jection are not included. 
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Summary of Keratoplasty Patients 


Patient/Age/ Preoperative Preoperative Preoperative Postoperative Graft Postoperative 
Race/Sex Diagnosis Letter Acuity Laser Acuity Letter Acuity Status Complication 
1/81/W/F Aphakia OU, Light percep- Pattern, color 20/70 Clear Macular de- 
Fuchs's dys- tion generation 
trophy, glau- 
coma 
2/60/W/F Fuchs’s dys- 20/100 20/20 Counts fingers Reject Senile cataract 
trophy 
3/65/W/M_ Aphakia, reti- Counts fingers 20/200 20/200 Clear See ‘tComment" 
nal detach- 
ment, Fuchs's 
dystrophy 
4/35/W/F Traumatic scar Hand motion 20/25 Hand motion Reject 
5/24/W/M Grenade injury 20/200 20/20 Countsfingers Reject 
6/64/W/M Congenital 20/80 20/20 20/60 Clear 
syphilitic 
keratopathy 
and retino- 
pathy 
7/57/W/F Granular dys- Counts fingers 20/80 20/50 Clear Senile cataract 
trophy 
8/61/W/M  Fuchs'sdystro- Counts fingers 20/20 20/100 Clear Dense cataract, 
phy, cataract postoperative 
laser acuity 
20/20 
9/35/W/M  Herpetic kera- 20/400 20/20 20/100 Reject 
titis 
10/71/W/M_ Aphakia, bul- Counts fingers Light color 20/100 Clear 
lous kerato- 
pathy, glau- 
coma 
11/60/W/M_ Cornealdystro- Chart 20/40 20/60 Clear See Comment” 
phy, cataract 
12/50/W/F Fuchs’s dystro- Counts fingers 20/20 20/25 Clear 
phy, cataract 
13/63/W/F Rubeola kera- Hand motion 20/30 20/80 Clear Rubeola ret- 
titis initis 
14/38/W/M  Fuchs’s dystro- Counts fingers Light color 20/50 Clear 


phy 


were aphakic in the operated on eye. Four 
patients (patients 1, 3, 6, and 13) had asso- 
ciated retinal disease, which was not fully 
appreciated preoperatively in two patients 
(No. 1 and 13). Graft rejection was occur- 
ring at the time of follow-up in four patients 
(patients 2, 4, 5, and 9). Since all four 
patients had cloudy grafts, they have been 
eliminated from evaluation of the postopera- 
tive visual results. The remaining grafts 
were clear at last outpatient examination. 

In the analysis of the visual acuity deter- 
minations preoperatively and postoperative- 
dy, the patients have been grouped into class- 
es incorporating measurements within a line 


on the Snellen chart of the indicated acuity. 
Thus, the column indicating 20/50 includes 
patients with acuities of 20/40 and 20/60. 
Figures 3 and 4 permit rapid appreciation of 
the comparison between Snellen and laser 
acuities. If both acuity measurements were 
equal, all patients would fall along the diag- 
onal line. Thus, in Fig 3, the tendency for 
all patients to fall to the right of the diago- 
nal line demonstrates the improvement po- 
tential shown by laser acuity determination 
preoperatively. All of the patients studied, 
except case 7, showed visual potentials equal 
to or better than the existing Snellen acuity. 
Figure 4 compares the preoperative laser 
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acuity determination with Snellen acuity 
achieved postoperatively with the best opti- 
cal correction. In Fig 4 the clustering of the 
patients near the diagonal line or to the left 
demonstrates the overall accuracy of the 
prediction. Of the patients with clear grafts, 
four patients achieved vision which was bet- 
ter than predicted. Three achieved the vi- 
sion which was predicted. Three did not 
achieve the predicted acuity. Two patients 
had underlying pathological retinal findings 
(patients 6 and 13), and one had rapidly 
increasing senile cataract changes (patient 
8). Patient eight has not yet undergone 
cataract extraction. Posttransplant laser 
acuity determination still shows a potential 
acuity of 20/20, despite the presence of the 
cataract. 


Comment 


If the patients with active graft rejection 
are eliminated from consideration, the ma- 
jority of the patients tested in this study 
achieved results comparable to or better 
than the predicted acuity. Of the remaining 
patients who achieved less than predicted 
results, one had a rapidly increasing cata- 
ract, and two had chorioretinitis of a more 
severe degree than appreciated before sur- 
gery. It has been noted in a previous study 
that, in patients with poor visual function, 
there is a slight tendency for interference 
fringe acuity to be somewhat higher than 
comparable letter acuity measurements. It 
has not been our experience that retinitis 
patients are so highly overpredicated.? On 
the other hand, we have found that am- 
blyopic patients are uniformly overestimat- 
ed by laser interferometry, many to a great 
degree. The systematic study of the causes 
of this increased acuity for interference 
fringes in amblyopic patients is the subject 
of another communication.!° The point here 
is that amblyopia probably underlies the 
variance between the predicted laser acuity 
in patient 6 and may also account for the 
poorer than expected acuity of patient 13. 
Patient 6 has congenital syphillis with asso- 
ciated keratitis and retinitis. Patient 13 had 
severe rubeola at age 10 which left residual 
auditory and visual defects, with both kera- 
titis and retinitis. 

Case 3 is an example of a patient on 
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whom the laser interferometer accurately 
predicted a guarded prognosis for visual re- 
sult. A successful cataract extraction leading 
to a visual result of 20/20 was negated by a 
postoperative retinal detachment, including 
the macula, which was successfully repaired, 
followed by Fuchs’ dystrophy of the cornea. 
Laser acuity determinations prior to kerato- 
plasty predicted a potential of 20/200 which 
was borne out in the postkeratoplasty peri- 
od. 

Case 11 exemplifies a situation in which 
cataract extraction and corneal transplanta- 
tion in the first eye had resulted in good 
vision which deteriorated after the develop- 
ment of macular degeneration. When a simi- 
lar combination of corneal clouding and se- 
nile cataract change developed in the second 
eye, precluding adequate funduscopy, the 
question of visual potential in this second 
eye became significant. Preoperatively, the 
patient could only perceive the chart with 
his left eye, but the laser interferometer pre- 
dicted a possible 20/40 visual result. Follow- 
ing separate keratoplasty and cataract ex- 
traction, the patient had a clear graft and an 
intact fundus in the left eye. Vision correct- 
ed in the left eye to 20/60 with Jaeger 1 
read slowly. 

Because of our interest and the good re- 
sults obtained in cataract patients,*:? almost 
all preoperative corneal transplant patients 
in this clinic are being studied with laser 
interferometry. This is aided by our avail- 
ability and that of the members of the resi- 
dent staff, and a technician to perform the 
examination. We are, therefore, continuing 
to build and follow-up larger series. 

Several factors presently preclude this 
technique from becoming widespread in its 
clinical applications for the practicing oph- 
thalmologist. Some of these are discussed by 
Maumenee in a previous communication.” 
As constructed in this clinic, the patient 
chair, headrest, optical bench, and laser oc- 
cupy some 8 x 2 feet. The testing procedure 
can at times be tedious, especially with the 
poorly sighted, the very young, and the very 
old patient. Either the physician himself, or 
a technician capable of operating from a 
basic understanding of the optical principles 
of the examination, needs to devote time to 
the examination. This requires from 5 to 306 
minutes (generally an upper limit), depend- 
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ing on the patient and the vision in the 
fellow eye. 

Finally, there are some patients who nev- 
er learn to identify the stripes. The denser 
the opacity apparently the more difficult it 
becomes for the patient to appreciate the 
regular striped pattern. Nonetheless, we 
have had substantial success with opacities 
which prevented visualization of the fundus 
by indirect ophthalmoscopy and believe that 
the laser evaluation has provided valuable 
insights. As we enlarge our series, the 
strengths and weaknesses of this test will be 
more accurately defined. 

The sample reported here is as yet small. 
It is our impression that our ability to pre- 
dict accurately the visual potential in these 
patients is not as good as with the cataract 


LASER INTERFEROMETRY—GSTALDER & GREEN 


patients. Nonetheless, laser interferometry 
would seem to be a useful tool for the 
corneal surgeon to employ in the preopera- 
tive evaluation of his patient. As mentioned 
in the previous report,® inability to see the 
fringe pattern, especially in severe corneal 
opacification, does not necessarily indicate a 
lack of potential for good vision. Conversely, 
the ability to see fine interference fringes 
should be considered a favorable sign. 


This investigation was supported in part by Pub- 
lic Health Service grant EY 00379. Assistance was 
given by Bruce E. Cohan, MD and B. Kent Bennett, 
MD. 


Key Words.—Laser; interferometry; corneal 
disease; visual acuity; preoperative evaluation; 
keratoplasty. 
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Soft Hydrophilic Lens Fitting 


M pee F. Refojo, DSc; David Miller, M D; 
and Alfred S. Fiore, MS, Boston 


A nontoxic, nonirritating fluorescent stain, bis-(N, 
N-bis-(carboxymethyl)-aminoethyl)-fluorescein tet- 
rasodium salt (Fluorexon) (BCA), has been 
evaluated. Because it does not readily stain hydro- 
philic, soft contact lenses, it can be used to assess 
the tear exchange around a soft contact lens while 
on the eye of a patient. 


F LUORESCEIN SODIUM is a nontoxic 
water soluble dye of molecular weight 376, 
originally synthesized by Baeyer! in 1871. 
Ehrlich? first applied it to ophthalmology in 
1882 to follow aqueous secretion. It is popu- 
larly used in ophthalmology at present as an 
aid in fitting contact lenses. Under a blue 
light the tear film between lens and cornea 
is rendered fluorescent which helps the clini- 
cian evaluate the tear exchange under the 
contact lens. 

About ten years ago,? a new, softer materi- 
al, polymacon, or poly (hydroxyethyl meth- 
acrylate) (PHEMA) was introduced into 
contact lens manufacture. It is essentially a 
three-dimensional hydrophilic polymer net- 
work saturated with an aqueous solution. It 
has an open network structure, and ions or 
molecules smaller than the pores of the 
structure can penetrate the plastic. When 
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sodium fluorescein is dropped on an eye 
wearing a contact lens of this soft hydrophil- 
ic plastic, the lens has been noted to readily 
pick up the stain. Thus the lens becomes 
colored, and the boundary between lens and 
tears becomes obscured. Consequently, fluo- 
rescein cannot be used to evaluate the fit of 
a soft contact lens. We have recently come 
across a new stain, similar to fluorescein, but 
not easily absorbed by the soft lens material. 


Method 


The material is bis-(N, N-bis (carboxymeih- 
yl) -aminoethy]) -fluorescein tetrasodium salt 
(Fluorexon) (BCA).4 The molecular configura- 
tion is seen in the Figure. At present, the dye 
is used as an indicator in the laboratory titra- 
tion of calcium. It can be purchased as a yellow 
powder. 

The following studies describe its properties 
as a 0.25% solution in 0.9% solution of sodium 
chloride. Before clinical testing, the solution 
was autoclaved at 121 C for 15 minutes. 

In order to compare the fluorescent proper- 
ties of BCA and fluorescein, the following ex- 
periment was performed. Comparable bottles of 
both solutions were placed in a spectro phos- 
phorimeter (Aminco-Keirs). The excitation 
wave length used was 500 mu. Maximum fluo- 
rescence was obtained at 560 mu. 

In order to evaluate the potential for bacteri- 
al contamination, the following experiment was 
performed. Comparable solutions of 0.25% 
BCA and fluorescein in normal saline were 
inoculated with equal quantities of Pseudomo- 
nas aeruginosa. For controls, similar amounts of ° 
the organism were also placed in saline, meat 
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broth, and fluorescein 0.25% 
with the preservative ben- 
oxinate hydrochloride 0.4%. 
The solutions were cultured 
at 1, 2, and 24 hours. 

Soft contact lenses made of 
polymacon (PHEMA) and 
a copolymer of hydroxyethyl 
methacrylate (HEMA) and 
vinyl pyrrolidone (Bionite) 
were placed in beakers con- 
taining saline. A 0.25% solu- 
tion of fluorescein was added 
to one set of beakers contain- 
ing the two different types of 
soft lenses and 0.25% BCA 
added to two other beakers 
containing the two lenses. 
Lens staining was then evalu- 
ated after five- and ten-minute intervals. 

To evaluate the potentially toxic properties 
of BCA the following experiment was done. 
One drop of the 0.25% solution in normal saline 
was placed on a rabbit’s eye every ten minutes 
for 214 hours. The cornea and conjunctiva were 
then evaluated with the slit lamp. 


To get an idea of subjective response to the 
strain, one drop of 0.25% BCA in normal 
saline was placed in the eyes of ten consecutive 
patients. Conjunctival reddening, subjective re- 
sponse of irritation, and corneal staining were 
then evaluated. 

To evaluate, the application of the stain to 
lens wear, the following experiment was per- 
formed. Five consecutive patients wearing the 
soft contact lens (Soflens) had one drop of the 
BCA solution instilled in their eyes. The fluo- 
rescent pattern under a blue light was evaluat- 
ed using the slit lamp. Thirty minutes later, 
the lens was inspected for presence of stain. 
Finally, a drop of the dye was placed in the 
concavity of the soft lens, and this was applied 
to the eyes of two subjects. Subjective irritation 
and staining of the soft plastic were then evalu- 
ated. 

To evaluate the epithelial defect staining 
characteristics of BCA, the following experi- 
ment was performed. 

The corneal epithelium of both eyes of a 
rabbit previously treated with proparacaine hy- 
drochloride were scraped with a scalpel. One 
eye was stained with 0.25% BCA in 0.9% 
sodium chloride, and the other eye with 0.25% 
fluorescein sodium in 0.9% sodium chloride. 
The eyes were observed by means of a loupe 
under indoor lighting conditions. 

The BCA paper strips were also prepared, 
è although their evaluation was not the object of 
this paper. Schirmer tear test paper was soaked 
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Fluorescein Sodium 
Molecular Weight 376.27 


OH 


7 CH2COONa 


BCA (Fluorexon) Molecular Weight 710.47 


Molecular structure of fluorescein and BCA. 


in BCA solution and dried. After sterilization 
with dry heat (150C for 30 minutes), the 
strips were used in rabbit eyes. The dye was 
released from the paper strips with apparently 
no harmful effect in the eye. 


Results 


Comparable Fluorescence of Fluorescein 
and BCA.—Although the solution of BCA 
fluoresces strongly, a comparable solution of 
fluorescein emitted 29% more light at 560 my. 

Contamination.—The Table shows that 
BCA is as vulnerable to contamination as 
fluorescein, but apparently BCA supports 
bacterial growth longer than a comparable 
fluorescein solution. For clinical use BCA 
must be prepared in the same manner as 
fluorescein, as single use sterile aqueous solu- ` 
tions, or as sterile paper strips. 

In Vitro Pickup of Staining.—After im- 
mersing the copolymer of hydroxyethyl 
methacrylate and vinyl pyrrolidone and the 
polymacon soft lens material in BCA for 
five minutes, almost no staining was detect- 
able. However, immersing both materials in a 
comparable fluorescein solution produced 
significant staining of both soft plastics. If 
both soft plastics were allowed to stay in the 
BCA solution for ten minutes, significant 
staining was observed. 

Rabbit Reaction.—After instilling 0.25% 
BCA into a rabbits eye every ten minutes 
for 150 minutes, slit-lamp examination re- 
vealed no corneal pathological condition 
and no conjunctival injection. 

Human Reaction—One drop of 0.25% 
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Contamination of BCA and Fluorescein* 


Meat 
Contaminant: Broth 
P aeruginosa ihr 2hr 24hr 24hr 


Control se) = ape a + 
1 Fluorescein 0.25% + + = oe 
2 Fluorescein 0.25% 

Benoxinate 0.4% — — ons ait 
3 Fluorescein 2.2% + + = a 
4 BCA 0.25% 

in normal saline + + + + 


* -+ means positive culture for organism, and —, no 


growth. 


BCA was instilled into the eyes of ten pa- 
tients. Only one reported a mild stinging 
sensation. Two subjects manifested minimal 
conjunctival injection, and none showed cor- 
neal staining. 

Application to Soft Lens Fitting..—A drop 
of 0.25% BCA was instilled into the eyes of 
five patients wearing a polymacon soft lens. 
The fluorescent tear film was easily seen. 
Oddly enough, the fluorescent film appeared 
only between lens and cornea in only one 
subject. Thirty minutes later, all lenses were 
inspected, while on the subjects, under the 
slit lamp. No trace of the stain was noted in 
the lens. 

However, when the concavity of the lens 
was filled with the stain and lens placed on 
the eye, the following was noted. The fluores- 
cent stain was clearly seen trapped between 
lens and cornea on the two subjects. No 
fluorescent tear exchange was noted between 
the tear meniscus and the space between 


_ lens and cornea. After 15 minutes, the lens 


was noted to take up the stain. When the 
lens was removed 20 minutes later, no evi- 
dence of corneal pathological condition was 
noted. 

Stromal Staining.—Both BCA and fluo- 
rescein stained the deepithelialized areas 
of the rabbit corneas. However, the area 
stained with fluorescein appeared to fluo- 
resce more brightly than the eye stained 
with BCA. 


Comment 


The fluorescein molecule has been calcu- 
lated’ to have a molecular radius of 5.5 
Angstroms. Refojo has calculated® that the 
average pore radius of the polymacon hy- 
drogel to be 4.0 + 1.3 A. However, pore size 
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is actually an artificial concept, since the 
range of size of spacings within a polymer 
network is extremely variable. Nevertheless, 
we know that the fluorescein molecule easily 
invades polymacon. Thus we may infer that 
many spaces within polymacon are larger 
than 5.5 A. 

The BCA molecule is of greater dimen- 
sions than the fluorescein one and pene- 
trates the soft plastics much more slowly. 

Clinically, when a drop of 0.25% BCA is 
dropped on the eye, it is quickly diluted by 
the tears present at that moment, and pro- 
gressively diluted still further by the contin- 
uous secretion of tears. At the same time the 
BCA-tear combination is being continually 
carried away by the lacrimal drainage sys- 
tem. Under these conditions, little to no 
stain gets into the hydrophilic lens that the 
patient is wearing. However, if the lens is 
immersed in a beaker containing a constant 
amount of the dye, or if the lens traps the 
dye between itself and the cornea, the lens 
will ultimately pick up the stain. 

The 0.25% BCA in normal saline is easy 
to see under the slit lamp; it is nonirritating 
and nontoxic; and it should be an aid to the 
clinician fitting soft contact lenses. Concen- 
trations other than 0.25%, as well as BCA 
paper strips, could possibly be more useful 
to the clinician. However, further investiga- 
tion is necessary before these can be recom- 
mended. 


This investigation was supported in part by Pub- 
lic Health Service grants EY-00327 and EY-00292 
from the National Eye Institute. 


Nonproprietary and 
Trade Name of Drug 
Proparacaine hydrochloride—Ophthaine. 
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Selected Ophthalmologic and Orthoptic 
Measurements in Families 


David Smith, MD; Peter Griitzner, MD; August Colenbrander, MD: 
Joseph P. Hegmann, PhD; and Bruce Spivey, MD, Iowa City 


A complete ophthalmologic and orthoptic exami- 
nation was carried out in 167 families (comprised 
of 928 individuals). Selected variables from the 
examination have been chosen for analysis. The 
members of each family were grouped according to 
the deviation exhibited by the propositus, eso or 
exo (whether phoria, intermittant, or tropia), or 
none. However, all propositi were excluded from 


In THE spring of 1968, the Department of 
Ophthalmology at the University of Iowa 
began a study designed to characterize func- 
tional deficits associated with strabismus 
and to investigate the nature of gene differ- 
ences associated with those deficits. Com- 
plete ophthalmologic and orthoptic exami- 
nations on a large number of individuals of 
known relationship are required to relate 
measurements to diagnosed strabismus and 
to provide objective measurements for genet- 
ic analysis of the condition. 

For this initial inquiry into the results of 
the examinations, three classes of families 
were defined on the basis of the type of 
deviation recorded for the propositus of the 
family. The present discussion of differences 
in measured responses among these three 
groups involves data collected between 
spring of 1968 and January 1971. 
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Reprint requests to Department of Ophthalmology, 
ePacific Medical Center, PO Box 7999, San Fran- 
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the analysis. Even with this method of lumping 
phorias and tropias (which would seem to minimize 
differences between groups) statistically significant 
differences were found. With a more strict defini- 
tion of strabismus and more families, we will be 
able to establish a statement of the heritability of 
the various measured variables in strabismus. 


Methods 


Individuals to serve as propositi for families 
were drawn from two sources: patients in 
the Strabismus Clinic of the Department of 
Ophthalmology (with the restriction of onset 
prior to 10 years of age), and grade school 
population of a local elementary school chosen 
because of its diverse enrollment. However, the 
size of the sampling employed required the 
eventual involvement of three contiguous 
school districts. Propositus cases were chosen 
from this population with the restriction of 
approximate age matching to the cases from 
the clinic. Sampling resulted in 59 clinic-pa- 
tient propositi and 108 elementary school pro- 
positi. Testing of these 167 families resulted in 
the collection of data on 928 individuals. 

Data were collected according to a rigorous 
protocol established prior to the beginning of 
the study to minimize observer bias. In addi- 
tion, only two orthoptists and two ophthalmolo- 
gists were involved in the data collection. 

Variables considered in the present report 
include: deviation measurements by prism 
cover test, responses on the major amblyoscope 
(objective), and by corneal reflection (Hirsch- 
berg); refractive error, keratometry recordings, 
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amplitude of binocularity; interpupillary dis- 


tance, AC/A ratio (accommodative conver- 
-gence/accommodation, measured by gradient 
method), stereopsis tests, vergence reflex, near 
point of accommodation, near points of con- 
_ vergence (objective and subjective), and visual 
acuity. 

Each of the families was examined as a unit 
_ which included the propositus, parents, siblings, 
and in rare cases, half-sibs and grandparents. 
For data analysis each family unit was assigned 
to one of three classes on the basis of the 
deviation (eso, exo, or no deviation) monitored 
from the propositus on any of the following 
tests: (1) prism cover test with correction 
(distant target); (2) prism cover test without 
correction (distant target); (3) major amblyo- 
scope (objective); or (4) corneal reflection 
(Hirschberg). Data from propositi were used 
only to classify families and were excluded 
from all data analyses. 

All records were stored on magnetic tape for 
retrieval and analysis. The method of computer 
input was optical scanning. The present analy- 
sis of differences among the groups employed 
standard parametric and nonparametric tests. 
For some variables the effects of differences in 
age and in sex were also analyzed. 


Results 


Profiles on the no deviation (N ), eso de- 
viation (E), and exo deviation (X) families 
are listed in Table 1. The age distributions 
for the three family classes were distinctly 
bimodal due to testing of offspring and par- 
ents. However, the mean age of the groups, 
~ and the nature of the bimodality displayed 
by the three were similar. Differences in age 
range are accounted for by the occasional 
(rare) inclusion of three generations with- 
in a family. 

Using the same criteria as was employed 
to assign families of propositi to the N , HB, 
and X groupings, individual records were 
assessed for the presence of deviations. The 
percentage of each class which exhibited no 
deviation (ie, within a range of +2 diopter ) , 
eso deviations, and exo deviations are pre- 
sented in Table 2. While the proportion of 
no deviation scores are similar for the three 
populations, the relative frequency of eso 
deviations is greatest in the population of 
families whose propositi exhibited eso devia- 
tions. In addition, there is a decrease in the 
proportion of exo deviations in the eso class 


relative to the N family group, and a de- 
crease in the proportion of eso deviations for 
individuals of the X group (x? = 45.9; de- 
grees of freedom [df] = 4). The surprisingly 
high proportion of deviations is due to the 
rigorous definition of normality and to the 
inclusion of phorias in the deviation cate- 
gories. The influence of this criterion is dem- 
onstrated by consideration of the propositi. 
Table 3 presents the sex, age, and type of 
deviation noted in the propositi of the 167 
families. At least 50% of the X propositi and 
10% of the E propositi are phorias. l 

Since deviations of propositi were em- 
ployed to determine the assignment of the 
family unit to one of the three classes, and 
since determination of that deviation might 
have been on the basis of either the prism 
cover, ambyloscope, or Hirschberg test, it is 
important to examine the correspondence of 
these diagnostic tests. The Hirschberg test 
was employed to allow assessment of young 
children and it is a near target test. Since 
both the amblyoscope and prism cover test 
are considered distant target tests, they were 
assessed for correspondence of type of devia- 
tion. Of the 928 individuals, 710 had been 
tested by both methods. Exact correspon- 
dence for type of deviation (no deviation, 
phoria, intermittent deviation, or tropia) 
was observed in 516 cases (72.7%). The 
Pearson Product Moment Correlation be- 
tween these tests was 0.88. 

Comparison of the refractive error scores 
(as spherical equivalent) for individuals of 
the three groups revealed no significant dif- 
ferences among group means. However, the 
distribution of refractive errors for the three 
groups were dissimilar. This difference in 
distributions was examined by categorizing 
individuals as myopic (negative spherical 
equivalence), hyperopic (spherical equiva- 
lence greater than + 1.0), or normal (0.0 to 
+ 0.9). Comparisons included both eyes as 
independent observations. For the N group, 
187 individual eyes were diagnosed myopic; 
253, normal; and 114 hyperopic. Similar 
comparisons for the E and X groups yielded 
181, 245, 127 and 112, 159, and 37, respec- 
tively (,? = 17.4; df = 4). Additional select- 
ed comparisons suggested that the N and E 


groups were not significantly different, but $ 


that the X group was different from both. 
The difference is due primarily to the low 


Arch Ophthal—Vol 87, March 1972 





Table 1.—Profiles of Groups 


No. of No. of % Male Mean Age 
Group Families Individuals* Subjects Age Range 


22.4 
23.3 



















21.2 
22.5 


* Excluding propositi. 





Table 2.—Most Extreme Deviations Exhibited 
by Individuals of the Three Groups 

















No Eso Exo 
Group Deviation Deviation Deviation 
(No.) (%) (%) (%) 
N 
(287) 69 18 13 
E 
(300) 62 30 8 
X 
(172) 66 10 24 
ae E AE a ee ea 
Table 3.—Profile of Propositi 
Te a cS en BTS Ce a a el ae id le ee Os E 2S 8T 
Vergence No. of % Male Mean Most Extreme 
Diagnosis Individuals Subjects Age Deviation 
oe SAS ae a Se ee oe eee 
No deviation 71 52 10.6 71 none 
Eso deviation 62 48 7.2 6E;3E(T);54ET 
Exo deviation 34 62 9.5 17X;7X(T);1OXT 








Table 4.—Ophthalmologic and Orthoptic Measures (Means + SE) for the Three Groups of 
Individuals From Families with No-Deviating, Eso-Deviating, and Exo-Deviating Propositi* 


Groups 








Measures N E x 





Prism cover test—distance (diopters)? 





Without correction 0.66 + 0.59 (171)t 1.19 + 0.43 (203) —0.68 + 0.39 (120) 
With correction 1.65 + 0.99 ( 68) 1.14 + 0.55( 58) —1.48 + 0.50( 48) 
Major amblyoscope (objective) 

(diopters) 1.07 + 0.42 (245) 1.32 + 0.38 (255) —0.43 + 0.30 (154) 
N E O O O a Ř—_——_ 
Hirschberg (degrees)j 0.02 + 0.15 (281) 0.06 + 0.18 (276) —0.62 + 0.24 (169) 

be Sw a a ee ee 
Refractive error (diopters) 
Spherical equivalent OD —0.80 + 0.14 (279) 0.28 + 0.11 (283) —0.24 + 0.20 (164) 
OSs 0.00 + 0.11 (280) 0.25 + 0.12 (282) —0.14 + 0.18 (164) 
Cylindrical value OD 0.30 + 0.03 (279) 0.32 + 0.03 (283) 0.25 + 0.06 (164) 

Os 0.29 + 0.03 (280) 0.29 + 0.03 (282) 0.23 + 0.04 (164) 
nnn nnn nnn Ee 
Keratometry recording OD 43.89 + 0.09 (256) 43.66 + 0.09 (272) 44.05 + 0.11 (159) 
(diopters) Os 43.91 + 0.10 (258) 43.83 + 0.11 (273) 44.06 + 0.12 (158) 
SS 
Binocularity (diopters) M 44.6 +2.3 ( 86) 41.6 +2.1 ( 76) 41.0 +2.6 ( 64) 

F 44.5 + 2.2 ( 85) 37.0 +1.8 ( 82) 36.9 + 2.4 ( 65) 
I 
Interpupillary distance (mm) 
Under 25 53.7 + 0.4 (142) 55.4 +0.4 (145) 55.5 +0.5 (100) 
25 or older 62.0 + 0.3 (131) 62.2 + 0.3 (126) 62.9 + 0.5 ( 62) 


ee ee eee ee ee ee eae ee = eT SE aa ee er ee a 
* Propositi data excluded from analysis. 
t Diagnostic tests considered to determine deviation of propositi and other individuals. 
t N associated with each variable. 
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Vergence Reflex 
Group Good Fair Poor Nil 


N 


281 


Table 5.—Distribution of Groups on Two Orthoptic Measures 


Titmus Circles Test 





* Number of correct responses on nine item test. 


frequency of spherical equivalent values 
greater than + 1.0 in the X group relative to 
the other classes. This finding is consistent 
for right and left eyes considered separately. 
Examination of refractive error as assessed 
by cylindrical value revealed no significant 
differences among the three groups (‘Table 4). 

The average keratometry recordings did 
not show consistent differences among the 
groups. 

Binocularity measures, presented here as 
the sum of the divergence and convergence 
break point angles, were considered sepa- 
rately for male and female subjects since 
male subjects tended to display greater di- 
vergence and convergence amplitudes than 
female ones. Group comparisons for male 
subjects did not indicate any differences as 
significant although male subjects of the E 
and X groups have similar mean amplitudes 
which are lower than the mean of the N 
male group. Female subjects of the E and X 
groups also exhibit similar mean amplitudes 
which were significantly lower than those of 
the N female subjects (t = 2.64 and 2.33, df 
= 148 and 145, respectively). 

Interpupillary distance was considered 


separately for individuals under 25 and 


those 25 or older due to the bimodality of 
the age distributions observed in all three 
groups and the differences in age-size rela- 
tionship. This age separated the offspring 
from the parents resulting in normally dis- 
tributed subgroups for all three main 
groups. The under 25 age classes where 
differences in cranial size due to age differ- 
ences might be confounded with differences 
due to the relative position of the eyes, were 
quite similar in their distributions. As 
shown in Table 4, the younger members of 
the E and X groups are not different in this 
measure, however, analysis of variance sug- 


ae that they do differ from the N individ- 
uals (F = 4.9, df = 2; 384). 

The frequency distributions for AC/A ra- 
tio, gradient, indicated a common modal 
category for all three groups (2/1), although 
a greater proportion of E group individuals 
tended to be distributed in the higher ratio 
categories. The groups showed similar 
ranges and distributions for near point of 
accommodation as well as for objective and 
subjective near point of convergence mea- 
sures. | 

Assessment of vergence reflex, rated as 
nil, poor, fair, or good, exhibited a decrease 
in the proportion of individuals with “good” 
reflex in the E group and an even more 
pronounced decrease among X individuals 
(x? = 28.2, df = 2) (Table 5). 

Although scores on the animals stereopsis 
test were not different among the groups, 
the more diacritical Titmus cireles test indi- 
cated a decrease in overall performance by 
E group individuals relative to the other two 
groups (x? = 24.9, df = 10). Additional chi 
Square comparisons suggested that the per- 
formance levels for the X and N groups did 
not differ. These distributions are shown in 
Table 5. 

Visual acuity measures for each group did 
not reveal any differences in the incidence 
or degree of amblyopia. 


Comment 


The results presented here represent only 
a portion of the measures obtained in the 
complete examination. The variables select- 
ed are, however, representative of the vari- 
ous structural and functional characteristics 
examined. 


Is is important to emphasize that data, 


from propositi were excluded in this initial 
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analysis. Only the deviation diagnosis of the 


propositus was considered: this served to- 


establish group membership for the remain- 
ing members of each family. It should also 
be noted that a deviation diagnosis as used 
here could refer to a phoric, intermittent, or 
tropic condition. A central issue and one yet 
to be decided is an actual definition of stra- 
bismus, eg, what separates a high amount of 
phoria with extremely rare decompensation 
from a lesser amount of deviation which can 
be more easily broken into a manifest devia- 
tion. This was not necessary in this analysis 
but must be established before grouping in- 
dividuals into “normal?” and “abnormal” 
groups. 

Precaution must be taken against general- 
izing from any of the specifics enclosed in 
this paper. The criteria utilized are unique 
to this report. Specifically, the criteria em- 
ployed to establish a nonstrabismic condi- 
tion are more strict than those employed in 
a clinical or diagnostic setting. This strict- 
ness has probably tended to minimize the 
differences between groups, especially in the 
exodeviation group where 50% are actually 
phorias in a traditional sense who would 


Think metric! 


Metrication: Think Metric.—Effective January 1973, the present policy for 
AMA scientific publications for use of a mixture of metric and nonmetric mea- 
surements will change; the 11 journals thereafter will publish measurements 
only in a modified metric system (as described in Vawter SM, DeForest RE: 
The international metric system and medicine. JAMA 218:723-726, 1971). 

Some suggestions on “getting set” for the change in policy were contained 
in a letter received from Richard J. Noveroske, MD, Evansville, Ind: 

The best way to go metric is to think metric without conversion. . 
conversions to decimal places of values that are only estimates in US customary 
involve the old maxim in mathematics about trying to have more significant figures 
in the “answer” than are present in “what is given.” For the usual estimation or 
judging one can think of a meter being a large yard, a liter a large quart, and a 
kilogram a couple of pounds. With a little practice we can soon estimate distances, 
masses, and volumes in metric without difficulty—no conversion factors needed. 


generally be considered as ‘nonstrabismic, 
clinically. PEE 


The differences that do emerge are of 


special interest and of potential importance. 
The sum of difference and convergence am- 
plitudes showed a sex difference within both 
the E and X groups and the female subjects 
of these two groups showed significantly lower 
mean amplitudes than the N group female 
subjects. Further examination of the factors 
contributing to these differences is indicated. 
By utilizing the methods of quantitative ge- 
netics (B.S. and J.P.H., unpublished data), 
it should be possible to gain understanding 
of the nature of these differences (ie, the 
relative contributions of genetic and envi- 
ronmental differences to observed differ- 
ences in performance) and to establish a 
statement of the heritability of this trait as 
well as other characters. 


This investigation was supported by Public 
Health Service grant 9 P15 EY00117-03 from the 
National Eye Institute. 

A. Jane Mash assisted in the data analysis. 


Key Words.—Heredity; hereditary; genetics; 
polygenic; miulti-factorial; inheritance; stra- 


bismus; eso deviation; exo deviation. 
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Horizontal Fusional Amplitudes and Versions 


Comparison in Parents of Strabismic and Nonstrabismic Children 


Olympia Niederecker; A. Jane Mash; and Bruce E. Spivey, MD, Iowa City 


Measures of binocular motility were compared 
for three groups of parents in order to examine 
trends in  parent-offspring resemblance. These 
groups included parents of offspring with esotropia 
(S-ET), parents of offspring with exotropia (S-XT), 
and parents of children without deviation (R). Both 
parent groups of affected individuals displayed low- 
er measures of relative fusional amplitude than 
parents of normal offspring. This difference was 


THe opportunity to examine trends in 
parent-offspring resemblance was afforded 
by a study investigating the ophthalmologic 
and orthoptic deficits characteristic of stra- 
bismus and the nature of gene differences 
associated with those deficits (B.S. and 
J.P.H., unpublished data). This study, be- 
gun in March 1968, by the Department of 
Ophthalmology at the University of Iowa, 
involved complete ocular and motility exam- 
inations of family units, each consisting of 
the child designated as the propositus, his 
parents, and siblings, and in a few cases, 
half-sibs and grandparents. 

This report is a comparison of selected 
measures of binocular motility of the eyes of 
the parents in three family groupings. These 
measures include conjugate movements, ver- 
sions or ductions when abnormal and disju- 
gate movements (convergence and diver- 
gence) based on troposcope measures of 
relative fusional amplitudes with a distant 
target. 


Materials and Methods 


Propositi with diagnosed strabismus were se- 
lected from the outpatient population of the 


Submitted for publication July 26, 1971. 

From the Department of Ophthalmology, Univer- 
sity Hospitals, Iowa City. Dr. Spivey is now with 
the Pacific Medical Center, San Francisco. 

Reprint requests to the Department of Ophthal- 
mology, Pacific Medical Center, PO Box 7999, San 
Francisco 94120 (Dr. Spivey). 


significant for the female comparison. There seemed 
to be a consistent sex difference within each group 
for certain measures. Comparison of the incidence 
of underacting lateral recti revealed differences 
between the R group (15%) and the S-ET and 
S-XT groups (both about 30%). The incidence of 
medial rectus underaction was found to be differ- 
ent for the S-XT group (about 18%) and the S-ET 
(about 6%) and the R (about 3%) groups. 


Strabismus Clinic at the University of Iowa 
with the following criteria: the patient had to 
be between the ages of 2 and 12 years with 
normal physical, motor, neurological, and men- 
tal function, whose strabismic condition was not 
of conventional neurological or paralytic origin, 
and who had not had prior eye muscle surgery. 
Based on the type of deviation shown by the 
propositus, ie, esotropia (S-ET) or exotropia 
(S-XT), each family was placed in one of these 
two groups. Propositi of the third family group 
were those with no deviation (R) who were 
randomly chosen from the local elementary 
school population with the restriction of ap- 
proximate age matching with the clinic proposi- 
ti. 

Eye muscles were rated as normal, underac- 
tive, or overactive based on the observed conju- 
gate movements of the eyes in various positions 
of gaze while following a fixation light. Due to 
the relative ease of judging over and underac- 
tion of the lateral and medial rectus muscles 
and their importance in horizontal ocular 
movements, observations of their functioning 
were selected for comparison in this report. A 
lateral rectus (LR) was considered to be under- 
active if the lateral limbus did not touch the 
lateral canthus, and overactive if the lateral 
limbus was partially covered by the lateral 
canthus. Similarly, a medial rectus (MR) was 
rated underactive if the medial limbus did not 
touch the medial canthus, and overactive if a 
portion of the iris was obscured by the medial 
canthus. Versions were done initially and if an 
abnormality was noted were followed by dug 
tions. Only abnormalities in ductions are re- 
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ported and discussed. Consideration was given 
to motivation and cooperation of the subjects as 
well as to any anatomic variations of the can- 
thus. If any questions of these factors existed, 
the muscle was judged to be normal. 
Measurements of relative fusional amplitudes 
with a (simulated) distant target were per- 
formed on the troposcope using grade one and 
grade two peripheral targets. The grade one 
class involves the simultaneous presentation of 
dissimilar images to each eye (eg, an airplane 
and a hangar). The (objective) angle at which 
the targets were presented to each eye was 
adjusted by the patient to correspond to his 
subjective angle, ie, until fusion was established 
and the images were seen as superimposed. This 
angle was taken as the point of origin for 
measuring vergence amplitudes. A grade two 
slide, which consisted of similar images with 
dissimilar detail (eg, a duck with a hat and a 
duck with a totebag), was used to assess the 
amplitudes of divergence and convergence over 
which the patient could maintain fusion of the 
two images. Physical separation of the two 








Table 1.—Frequencies of Individuals in Each 
Group Classified by Diagnosis of Right and Left 
Lateral Rectus Muscle Action 

Right Left 
Un- No No 
der- Under- Under- Under- 
Group action action Total action action Total 
R 37 fas, 220 "32 188 220 
S-ET 49 116 165 50 115 165 
SXT 17 37 54." 47 37 54 
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images producing a prismatic effect elicits the 
divergence and convergence of the patient’s 
eyes. The magnitude of the prismatic effect, in 
diopter value, required to produce either diplo- 
pia or suppression of one image was taken as 
the break point amplitude. Recovery point am- 
plitude was the point at which fusion was 
reestablished and the compound image was 
seen again. 


Results 


Due to the infrequent observation of over- 
action (4, 1, 0 for LR, and 1, 2, 1 for MR 
for the R, S-ET, and S-XT groups respec- 
tively), only two conditions were compared: 
underactive vs not underactive. Within each 
group the results for right and left LR and 
for right and left MR are comparable. Male 
to female ratios within each group were not 
different. 

The incidence of LR underaction was sim- 
ilar for the S-ET and S-XT groups (approx- 











Table 2.—Frequencies of Individuals in Each 
Group Classified by Diagnosis of Right and Left 
Medial Rectus Muscle Action 


Right Left 


a e 
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Un- No No 

der- Under- Under- Under- 
Group action action Total action action Total 
R 6 214 220 5 215 . 220 
S-ET 9 15656:4469 9 156 165 
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44 9 





S-XT 10 








Table 3.—Group Means for Relative Fusional Amplitudes* 





Divergence 








Break Recovery ‘Break Recovery Point Point 
Group Sex Point Point Point Point Ranget Ranget N 
M 8.9 5.3 36.9 S17 45.8 37.0 56 
= +0.3 +0.4 + 2.6 +2.9 +2.7 +2.9 
Nie ape mg Bi a ee a ESL Sus SS ts) Ngee LS ee eee 
F 8.4 4.9 27.8 21.2 36.2 26.1 58 
+0.3 +0.2 +1.9 +1.9 +1.9 +1.9 
0 ee SS Ee ee eS ee Ee eee i be 
M 8.3 4.8 31.1 19.8 39.4 24.6 30 
SET +0.5 +0.4 +2.8 +2.4 +3.0 +2.5 
- aaa ——— 
F 8.8 4.7 26.0 17.4 34.8 22.1 30 
+0.5 +0.4 +3.0 +3.0 +3.1 +3.1 
ORS SEE OS Re SS OE is a A E ET Pad aoe EY ae ee eg 
M 9.3 PY 24.5 L754 33.8 22.8 12 
SXT +1.1 +1.4 +5.6 +5.4 +5.5 +5.2 
3 F 8.1 3.9 25.1 13.9 33.2 17.8 14 
+0.5 +0.5 +4.6 +2.5 +4.7 +2.5 


* Given in diopters +SE. 


Convergence 
—— Break Recovery 





t Sum of divergence and convergence amplitudes. 
z . A 2 - v ‘ > i 
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imately 30% ) which was significantly greater 
than the incidence in the R group (ap- 
proximately 15%). Group comparisons yield- 


; ed the following chi square values for OD 


and OS, respectively: 10.9 and 16.2, degrees 
of freedom (df) equal 2 (Table 1). 

However, a different picture emerges in 
the comparison of MR action (Table 2). 
The incidence of the underactive condition 
for the N, E, and X groups was 2.5%, 5.5%, 
and 17.6%, respectively. The distributions 
of the N and S-ET groups were not differ- 
ent, but both differed from the S-XT group 
(x? = 20.1 and 18.1, df = 2, for OD and 
OS, respectively). 

Analysis of variance revealed significant 
differences among the six groups for conver- 
gence recovery point and for recovery point 
range (the sum of the convergence and di- 
vergence amplitudes) (Table 3) (F = 5.0 
and 5.3, df = 5;194). This difference is due 
primarily to the high mean amplitude for R 
male subjects relative to the other groups. 
For these two variables, as well as for diver- 
gence recovery point, there appears to be a 
consistent male to female difference, the 
male subjects having the greater amplitude. 
However, the sex differences for break point 
amplitudes were not consistent. 


Comment 


The greater incidence of underactive LR 
among the S-ET and S-XT parents might 
suggest a decrease in fusional divergence 
ability; however, no differences among the 
groups were found for this measure. Ampli- 
tudes of divergence break point and recov- 
ery point showed no consistent trend be- 
tween sexes within groups or among groups. 

Considering convergence amplitudes, there 
are some interesting differences among the 
groups and between sexes within each group. 
Overall, the S-ET and S-XT groups show de- 
creased amplitudes for break points and re- 
covery points relative to the R group. Since 
individuals without fusional amplitudes were 
not included, the lower mean levels observed 
are not simply a result of zero values reducing 
the mean performance of these two groups. 
These group differences are not consistent 


ER 
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with the differences found for MR action. 
This would indicate no direct correlation þe- 
tween what are traditionally considered motor 
(ducting) and sensory (vergence) aspects of 
motility. 

The group differences for MR and LR 
action are interesting by themselves. Char- 
acterization of possible differences among 
parents of esotropic and exotropic individu- 
als and parents of nonaffected individuals 
could prove of value diagnostically and ther- 
apeutically. 


Conclusions 


There is a significant difference in the 
incidence of underacting lateral recti (as 
judged by versions and ductions) among 
parents of propositi with either eso and exo 
strabismic deviations when compared with 
parents of propositi drawn from a random 
population. However, for underacting medi- 
al recti, the parents of exo-deviating offspring 
were found to differ both from the randomly 
selected parents and the parents of eso-deviat- 
ing offspring. 

Convergence and divergence recovery 
points showed a consistent male to female 
difference with male subjects having greater 
mean amplitudes. Male subjects in the ran- 
dom population show a much higher mean 
vergence amplitude than other groups. 

These results detect no relation between 
observations of the extent of eye movement 
within its functional field (as a reflection of 
functional strength of the lateral and medial 
rectus muscles) and the ability for fusional 
divergence and convergence. 


This investigation was supported by Public Health 
Service grant 9 P15 EY00117-03 from the National 
Eye Institute. 

H. M. Burian, MD, assisted in the analysis of the 
data. 


Key Words.—Strabismus; heredity; heredi- 
tary; fusional amplitudes; versions; ductions; 
familial. 
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Secondary to Proliferative 


Diabetic Retinopathy 


William Tasman, MD, Philadelphia 


Twenty-nine patients representing 33 retinal de- 
tachments secondary to diabetic retinopathy were 
examined. Eighteen of the eyes had definite retinal 
breaks located in the posterior pole near the optic 
nervehead and were salvageable if the retinal break 
could be closed by surgery. In 15 eyes no retinal 
break could be found. Five of these eyes spon- 
taneously reattached over a period of 6 to 14 
months without treatment, one with extremely good 
visual return. All of the detachments appeared to 
be secondary to vitreous traction. 


THe EVER-INCREASING incidence of 
diabetic retinopathy continues to be one of 
the major problems confronting ophthalmol- 
ogy. Since the etiology of this complication 
of diabetes mellitus is still unknown, thera- 
py remains less satisfactory than one would 
like because it must, of necessity, be directed 
at pathologic retinal changes which are an 
effect of the disease rather than at the cause 
of the retinopathy. This becomes an impor- 
tant consideration in patients with severely 
progressive diabetic retinopathy who may 
develop retinal detachment. In this commu- 
nication the characteristics of such retinal 
detachmeg ts will be reviewed. 
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Materials and Methods 


The case material in this report includes only 
diabetic retinopathy patients who were not 
treated by xenon or laser photocoagulation or 
pituitary suppression. Analysis of the data indi- 
cated that the retinal detachments were related 
only to the disease itself and were not detach- 
ments similar to those which might have oc- 
curred in a nondiabetic patient. Twenty-nine 
patients representing 33 eyes with retinal de- 
tachment were examined (four patients had a 
retinal detachment in both eyes). Of these 33 
eyes, 18 had a confirmed retinal break, while in 
15 eyes no retinal break could be found. The 
likelihood of missing a small hole which might 
have been hidden under an area of proliferans 
in the latter group could not be completely ex- 
cluded, but all of the eyes were carefully exam- 
ined with the indirect ophthalmoscope and 
Goldmann lens to minimize this possibility. 


Results 


Seven patients were Negroes and 22 were 
whites. In all, 19 of the 29 patients were 
women and ten were men, a statistically 
significant difference at the 5% level. The 
average age of the patients in the rhegmato- 
genous group was 52 years, and the average 
duration of their diabetes was 19 years when 
retinal detachment occurred. The average 
nonrhegmatogenous detachment patient was 
45 years old and had had diabetes an aver- 
age of 22 years when retinal detachment 
developed. The overall age of patients in 
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Fig 1.—Location of oval retinal break (arrow) close 
to optic nervehead. 


Fig 3.—Total retinal detachment in a patient with 
diabetic retinopathy in whom no retinal break could be 
found. 





both groups combined was 49 years, and the 
average duration of the diabetes for both 
groups combined was 21 years (Table 1). A 
family history of diabetes was elicited in ten 
of the 29 patients. 

Retinal detachment was more common in 
maturity onset diabetic patients whose dis- 
ease had been diagnosed after the age of 20 
years (20 patients) than in patients who 
developed the disease before the age of 20 
(nine patients). Patients with maturity on- 
set diabetes tended to develop retinal de- 
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Fig 2.—Oval retinal break near an area of retinitis 
proliferans. Retinal vessel adjacent to retinal break 
shows typical kinking (arrow) toward retinal hole. 


Fig 4.—Same eye as shown in Fig 3 fourteen months 
later. Retina has now reattached and vision has im- 
proved from hand movements at two feet when retina 
was detached to 6/9 with correction. 





tachments on the average of 18 years after 
discovery of the disease. By way of contrast, 
juvenile diabetics had a 24-year interval be- 
tween the diagnosis of diabetes and onset of 
retinal detachment (Table 2). 

In those patients with rhegmatogenous 
retinal detachment, the retinal breaks were 
usually close to the optie nervehead and 
were more common on the nasal side (Table 


3). They were oval or linear in appearance e 


(Fig 1) and were most often adjacent to 
areas of proliferans (Fig 2). In only two 


Arch Ophthal—Vol 87, March 1972 





Fig 5.—Adherence of vitreous to retina contributes 
to retinal detachment and retinal break formation. 





Table 1.—Average Age and Duration of Diabete 
at Time of Detachment 














Age (yr) Duration (yr) 
Rhegmatogenous 
detachment 52 19 
Nonrhegmatogenous 
detachment 45 22 
All patients 
combined 49 21 








Table 2.—Number of Maturity and 
Juvenile Onset Diabetes Patients 








Maturity Juvenile 





Onset Duration of Onset Duration of 
Diabetes (yr) Diabetes (yr) 


Rhegma- 

togenous 

detach- 

ment 12 15 3 25 
Nonrhegma- 

togenous 

detach- 

ment 8 21 6 23 
Total 





eyes was more than one retinal break found. 
Eight rhegmatogenous detachments and sev- 
en detachments without a break involved 
the entire retina. The remaining eyes had 
varying degrees of detachment (Table 4). 
Interestingly, none of the detachments with 
a retinal break was confined solely to the 


Lat. de 4d 4. de et A, BP et 


DIABETIC RETINOPATHY—TASMAN 


Fig 6.—Detachment of vitreous from retinal surface 
sometimes leads to spontaneous reattachment of retina 
if no retinal break is present. 





Table 3.—Distribution of Retinal Breaks 
in Relation to Disc 





Nasal Temporal 
Superior a Superior 5 
Nasal 3 Inferior 2 
Inferior 5 Total 7 
Total 13 








Table 4.—Extent of Detached Retina 













Rhegma- Nonrhegma- 
togenous togenous 
Complete 
detachment 8 7 
Hemidetachment 10 6 
Posterior pole 2 


posterior pole, but two patients in whom no 
retinal break could be found had retinal 
elevation confined to an area in the posteri- 
or pole bounded superiorly and inferiorly by 
the temporal vessels. À 
Goldmann lens examination suggested 
that vitreous traction was a definite patho- 
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genetic factor in the formation of the retinal 


- breaks and detachment. This was evidenced 
_ by kinking of retinal vessels close to the 


holes (Fig 2) and adherence of the cortical 


~ vitreous to the retina near areas of prolifer- 
= ans. Despite such findings, closure of the 


retinal breaks frequently led to reattach- 
ment of the retina if the vitreous had de- 
tached or if vitreous traction could be over- 
come by scleral buckling. 

Those retinal detachments in which no 
retinal break was found did not undergo 
surgery. It is interesting to note that, of 
these 15 eyes, five underwent spontaneous 
reattachment over a period of 6 to 14 
months, a phenomenon noted too by Wetzig 
and Jepson.! In two patients this did not 
lead to material improvement in vision since 
vitreous hemorrhaging continued and led to 
more destruction of retinal function. How- 
ever, in one patient there was dramatic im- 
provement in vision after the retina reat- 
tached, and in two other patients useful 
vision has been maintained at the 20/200 
level for more than a year following reat- 
tachment. The patient who regained good 
visual acuity when initially seen had a com- 
pletely detached retina with hand move- 
ments vision (Fig 3). During the following 
14 months, the posterior vitreous surface 
separated from the retina. This was followed 
by retinal reattachment and visual improve- 
ment to 6/9 with correction (Fig 4). 


Comment 


The long duration of diabetes before reti- 
nal detachment developed in those patients 
with proliferative diabetic retinopathy is 
understandable since this complication fre- 
quently is a late phase of severe diabetic 
retinal change. Beetham,? Caird and Gar- 
rett, and Berkow et alt have emphasized 
the interval of time between the diagnosis of 
diabetes and the onset of proliferative diabet- 
ic retinopathy. The interval in this series, 18 
years for the maturity onset group and 24 
years for the juvenile onset group, compares 
favorably with their findings. 

The location of retinal breaks close to the 
optic nervehead in patients with severe pro- 
liferative diabetic retinopathy has been pre- 
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viously mentioned in the literature.® In this 
study such breaks were most often located 
near areas of proliferans. The associated 
retinal detachments did not reattach sponta- 
neously, but frequently responded to surgi- 
cal intervention if the retinal break could be 
closed. However, major difficulties encoun- 
tered during surgery included the inaccessi- 
bility of the break, vitreous hemorrhage, and 
implant pressure on the optic nerve. 
Tolentino et alë and Davis? have empha- 
sized the role of vitreous shrinkage and 
associated vitreoretinal adhesion in diabetic 
retinopathy. The type of retinal break seen 
in the patients in this study is usually oval 
or linear and seems to be associated with 
vitreous traction especially in areas of pro- 
liferative membranes. These observations 
would seem to be in agreement with those of 


the workers mentioned earlier and indicate — 


once again the importance of vitreoretinal 
traction in the pathogenesis of both rhegma- 
togenous and nonrhegmatogenous diabetic 
retinal detachment. Patients with nonrheg- 
matogenous retinal detachment secondary to 
diabetic retinopathy may undergo sponta- 


neous reattachment of the retina if the vitre- _ 


ous traction on the retina spontaneously 
releases (Fig 5 and 6). 


This investigation was supported by the Retina 
Research and Development Foundation, Philadel- 
phia. 
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The Pressure Measured in 
Ophthalmodynamometry 


Terry J. Vander Werff, D Phil, Fort Collins, Colo 


The pressure determined in ophthalmodynamom- 
etry is not the local pressure in the central ret- 
inal artery, but rather the pressure somewhere in 
the much larger ophthalmic artery. Using a steady 
flow analysis, this communication mathematically 
determines (1) the site corresponding to the sys- 
tolic dynamometric pressure, and (2) the actual 
central retinal artery pressure before the ophthal- 
modynamometry was performed. The systolic pres- 
sure determined by ophthalmodynamometry is 
shown to be 14 to 17 mm Hg higher than the nor- 
mal central retinal artery systolic pressure. The 
magnitude of this discrepancy is due primarily to 
the small lumen of the central retinal artery, which 
produces a very large pressure gradient. 


O) pHTHALMODYNAMOMETRY is a 
simple test for diagnosing arterial occlusions 
in the internal carotid artery system and 
evaluating the condition of the cerebral cir- 
culation. An obstruction in the internal ca- 
rotid artery below the origin of the oph- 
thalmic artery leads to a fall in pressure, 
whereas an obstruction above the origin of 
the ophthalmic artery leads to a rise in 
pressure. When the  ophthalmodyna- 
mometric values of the two eyes show a 
difference that exceeds 15% for diastole, or 
20% for systole, the carotid circulation is 
inferred to be compromised on the side of 
the lower pressure. In the presence of unequal 
intraocular pressures, the systolic dynamom- 
etric value appears to be a more reliable 
index of the status of the carotid circula- 
tion than the diastolic value.? If the obstruc- 
tion is at the level of the aortic isthmus or 
the subclavian arteries, a rise in retinal pres- 
sure results, particularly in the diastolic val- 
ue. 

In ophthalmodynamometry (or its long 
duration counterpart, ophthalmodynamog- 
raphy), the diastolic and systolic arteri- 
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al pressures are represented by the onset 
and collapse, respectively, of the central reti- 
nal artery pulsations on the disc. The dia- 
stolic and systolic pressures are determined 
by the force required by a blunt instrument 
pushing against the side of the eyeball to 
produce the onset and collapse of the central 
artery pulsations. However, the pressure 


measured is not the local pressure in the e 


central retinal artery, but rather the pres- 
sure somewhere in the much larger 
ophthalmic artery. Although pointed out 
decades ago,* > this fact is often overlooked. 
Although the exact location is not known, 
the site where the normal arterial pressure 
corresponds to that measured with the dyna- 
mometric weight lies in the ophthalmic ar- 
tery (OA) somewhere between its origin 
from the internal carotid (IC) and the ori- 
gin of the central retinal artery (CRA) from 
the ophthalmic. 

The purpose of this communication is two- 
fold: first, to determine the location of the 
site corresponding to the systolic dynamo- 
metric pressure; and second, to determine 
the actual systolic CRA pressure before the 
ophthalmodynamometry was performed. A 
steady flow analysis will be employed. 


Analysis 


A schematic diagram which depicts the 
relevant ocular circulation is shown in the 
Figure. The Ps denote pressures at the points 
indicated, and the Qs represent the volume 
flow rates of blood through the respective ar- 
terial segments. The Ls and Rs refer to the 
lengths and radii of the OA and CRA. The 
subscript “m” refers to the (unknown) site 
whose pressure in the normal state corre- 
sponds to the dynamometric measurement. 
The distance X is measured from the origin 
of the OA from the IC. 

Three basic assumptions are made to 
make the problem mathematically tractable: 
(1) the arterial segments are uniform tubes 
of constant cross-sectional area; (2) a mean 
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Human ocular circulation (not to scale). 


flow analysis is valid; and (3) Poiseuille’s 
law applies to the flow. The first assumption 
should be quite good since the maximum 
deviation of the radius from the mean value 
throughout a cardiac cycle is approximately 
2% to 3%. The second assumption is not 
unreasonable. Even though the pressures 
and flows are pulsatile, the lengths of ar- 
teries being considered are quite short, 
which means that the dynamics of the pres- 
sure and flow do not differ much in the 
artery except for a phase shift. The third 
assumption follows directly from the second. 

Poiseuille’s law relates the pressure drop 
AP between two points separated by a dis- 
tance AX to the volume flow rate Q, the 
fluid viscosity „u, and the tube radius R: 


= SURASA QAX (1) 
TR? 

Thus, P, at the origin of the CRA equals 

the pressure P, at the origin of the OA 

minus the pressure drop along the OA: 


8UQ Lo (2) 
TR 
A similar relation is obtained for the pres- 


sure P, at the point where the CRA enters 
the eye: 


AP 


P, = eos 


_ 8xQ,L, (3) 


Two more relations can be established be- 
tween P, or P, and the pressure at any 
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other point along the OA, say X,,, where the 
normal pressure equals the dynamometric 
measurement: 


P =P — BUQ Xn (4) 
TR‘ 

| BUQA! L,—X,)) 

ROP, TRZ rR 4 5) 


where X,, is the length of the segment be- 
tween P, and P,,,, and (Ly — Xm) the length 
between P,, and P}. 

Equations 1 through 5 describe the circu- 
lation in the normal state. Now let’s disturb 
the normal state by the performance of 
ophthalmodynamometry. This raises the 
intraocular pressure which constricts the 
capillaries, causing a rise in capillary resis- 
tance. This increased resistance lowers the 
flow rate and, by Poiseuille’s law, also 
lowers the pressure drop in a segment. A 
smaller pressure drop, of course, means a 
higher absolute pressure. Eventually, the 
intraocular pressure is increased until the 
CRA internal to the eye is just completely 
occluded, which pressure corresponds to 
peak systole. At this point the pressure is 
everywhere constant in the CRA external to 
the eye because there is no flow in the CRA, 
and this pressure is equal to the measured 
pressure P,,: 

P}=P'=P, (6) 
All primed quantities refer to conditions at 
the moment of total collapse of the CRA; 
unprimed variables refer to the normal 
state. Since the choroidal arteries, like the 
CRA, are essentially end arteries, they too 
will occlude at the same time as the internal 
CRA. Thus, no flow will pass through either 
segment: 

Q'=Q'=0 (7) 
Some of the normal volume flow will be 
diverted to the extraocular branches, but 
probably not all. Therefore, in general: 


Q; > Q, and Q< Q, (8) 

Because of the reduced flow through the 
OA, a new equation must replace equation 2: 
L2 _ SuQiho (9) 

P'=P, zR 

(Note that it is assumed here that P; = 
P,, ie, the pressure in the IC does not reao 
significantly to the pressure changes in the 
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eye.) The dynamometrically measured sys- 
tolic pressure P„ is equated to P,’ by equa- 
tion 6 whereupon equations 4 and 9 are 
utilized to obtain: 


e 8uQ; L, Ai mt 8uQ,X,, (10) 
| BSa Pa IEIRA ; 
which can be readily solved for X„: 
ks, - 2 nt Ly ii 
Q, E 


Equation 11 gives the location at which the 
systolic pressure in the undisturbed condi- 
tion is equal to the pressure determined by 
ophthalmodynamometry. 

To find the normal systolic pressure at the 
base of the internal CRA in terms of the 
measured pressure P,,,, equations 3 and 5 are 
used with the value for X„ given in 11: 


8uQ, L 
8UQ, (T, —X )— ai li l 


i 0 m awe oe 
< i R, 


(12) 


t EPT 


veJ T 


j 


8uQ, L, /Q,, L, Ree \ 4 Q; 
a | a G )| | R, iy ~Q, | 
Since the quantity in brackets is positive, 
P, < Pa. Thus, we find that the peak systolic 
CRA pressure is, in fact, less than the pres- 
sure measured by ophthalmodynamometry. 
The question remains—how much less? 

To answer this question we need to esti- 
mate the radii, lengths, and flow rates in 
equation 12. For the human eye, the CRA 
has a radius of R, = 0.14 mm,® whereas the 
OA’s radius is R) = 0.75 mm.‘ The lengths 
of these two arteries are approximately 
Ly = 8mm and L, = 30 mm.” The viscosity 
of blood is about » = 0.0402 gm/cm-sec. 

Anderson and Saltzman? give a retinal 
flow rate of 1.72 ml/min/gm retina. This can 
be multiplied by the mass of the retina, 80 
mg," to give 0, = 0.1376 ml/min = 0.00229 
ml/sec. A direct value of the ophthalmic 
flow rate is not available but may be crudely 
estimated by the following argument. The 
flow rates through the CRA and OA are 


both governed by equation 1. The total pres- 


sure drop in each artery is nearly equal 


since the pressure in each eventually drops 


ka= 


. 7 
42 a Hr» 


to the same capillary pressure. Additionally, 
the total length of the OA and CRA can be 
considered nearly equal. (Note that the to- 
tal length of the OA is not the same as Ly, 
which is only the segment of the OA from 
the IC to the CRA.) These approximations 


_ OPHTHALMODYNAMOMETRY VANDER WERFF 


f 


result in the following relation for the ratio 
of the flow rates: : 
Q, i, R, oo 0.75 a by 
ui tein a 

At this point each of the numerical values 
can be inserted into equation 12, with the 


resultant pressure drop converted into mm 
Hg: 


(13) 


ro . 
P, =P. —13.75[1 +0.267| i J .Ge 


1) 


It is not possible to give an estimate for Q; 
so we are unable to evaluate precisely the 
second term in brackets in equation 14. The 
extreme values of (1 — Q,'/Q,), however, 
are 0 and 1 which would give the following 
limits on the pressure difference P,, — P.: 


13.75 < P, —P, <17.4mm Hg (15) 


Comment 


In the section above it was shown that the 
systolic pressure determined by ophthalmo- 
dynamometry is 14 to 17 mm Hg higher 
than the normal CRA systolic pressure im- 
mediately prior to ophthalmodynamometry. 
The magnitude of this discrepancy is due 
primarily to the small lumen of the CRA, 
which produces a very large pressure gra- 
dient. This effect of the vessel radius comes 
about because of the inverse fourth power 
dependence of the pressure gradient on the 
radius in equation 1. 
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Unilateral External Oculomotor Nerve Palsy 
and Nevus Sebaceous of Jadassohn 


Robert H. A. Haslam, MD, and Jonathan D. Wirtschafter, MD, Lexington, Ky - 


A patient is presented with a congenital, external, 
unilateral oculomotor nerve palsy associated with 
the nevus sebaceous of Jadassohn. The nevus 
sebaceous of Jadassohn frequently has malignant 
potential and can be the presenting manifestation of 
a neurocutaneous syndrome. The ocular abnormal- 
ities of the syndrome are reviewed. Attention is 
called to features which overlap those of the oculo- 
auriculovertebral dysplasia of Goldenhar. 


T HIS PAPER reports the occurrence in 
a single patient of an external unilateral 
oculomotor nerve palsy and nevus sebaceous 
of Jadassohn with orbital abnormalities. 
The former condition is rare, and the latter 
is uncommon. Additional features present in 
this case were excessive nerves within aber- 
rant lacrimal glands of the upper lid and 
developmental asymmetry of the lesser 
wings of the sphenoid bone. 

It has been suggested that nevus seba- 
ceous is a congenital neurocutaneous syn- 
drome characterized by dysplastic abnor- 
malities of the skin and nervous system. The 
neurological abnormalities noted in previous 
reports of nevus sebaceous have included 
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generalized convulsions, hypsarrhythmia, 
mental retardation, hydrocephalus, hemipa- 
resis, and hemiatrophy.t-5 

Ocular abnormalities previously reported 
have included colobomas of the lid, antimon- 
goloid lid fissures, aberrant lacrimal glands, 
epibulbar lipodermoids, bulbar dermoids with 
pannus formation, iris and chorioretinal colo- 
bomas, generalized retinal degeneration, and 
teratomas of the orbit. Motor abnormalities 
involving the eyes have been limited to hori- 
zontal and rotary nystagmus, esotropia, and 
a unilateral facial paresis.2-*-%1° Cutaneous 
abnormalities include sebaceous nevi of the 
scalp, forehead, and nose, strawberry heman- 
giomas, large pigmented nevi over other 
areas of the body, palatal nevi, papillomas of 
the tongue, slanted auricles, and hypoplastic 
dentition. The sebaceous nevi have a poten- 
tial for malignant transformation.4-14 Asso- 
ciated mesodermal defects include coarcta- 
tion of the aorta. 


Report of a Case 


A 6-year-old girl was first seen in January 
1970 in the ophthalmology clinic of the Univer- 
sity of Kentucky Medical Center for drooping 
of the left eyelid noted at 6 months of age. The 
child was the product of an uncomplicated 
full-term pregnancy with a birth weight of 
3,203 gm (7 lb, 1 oz). Immediately following 
delivery, a red lesion of the scalp was noted in 
the left parietal region. When the child was 
about 1 month of age, the parents observed she 
was unable to adduct the left eye but were fot 
aware of drooping of the left eyelid until age 6 
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tive of easy fatigability or intermittent muscu- 
lar weakness. She has had no bulbar symptoms. 
There is no history of other ocular symptoms, 
trauma, or treatment. F 

The lesion on the patient’s scalp has always 
been somewhat elevated, devoid of hair, and 
grown at an equal rate to the remainder of her 
scalp. Although the lesion was initially red, it 
has gradually assumed a yellow color. 

Except for the unilateral oculomotor paraly- 
sis, there is no evidence of neurological symp- 
toms. The child’s developmental progress and 
intelligence are normal. She has had no sei- 
zures. 

At the time of her initial examination, the 
family history was negative for significant neu- 
rological, ophthalmologic, or dermatologic dis- 
ease. The patient is the second of five siblings, 
ranging in age from seven years to seven 
months. Subsequently, the youngest child de- 
veloped 3 mm of ptosis in her left eye. This 

Fig 1.—Scalp lesion demonstrating alopecia and was noted at about age 10 months. It has not 
raised, waxy surface. progressed further, and the child presently has 
no other neurologic or dermatologic findings. 

Physical Examination.—The child was a co- 
operative and intelligent girl. The pulse rate 
was 90 beats per minute and regular and the 
blood pressure, 110/70 mm Hg in the right 
arm. The head appeared normocephalic, having 
a circumference of 49.5 cm. In the left parietal 
region, there was a slightly elevated, waxy-yel- 
low, granular lesion without hair surrounded by 
otherwise normal scalp (Fig 1). It measured 
4.0 X 1.5 cm. There were no other skin mark- 
ings including areas of hyperpigmentation or 
depigmentation. Apart from the abnormalities 
on ocular examination, the remainder of the 
complete neurological examination was unre- 
markable. The child was left-handed. 

Ocular Examination.—The vision was 20/30 
in each eye with the E-game. Five millimeters 
of ptosis was noted on the left (Fig 2). With 
the frontalis muscle action removed, there was 
no evidence of any action of the levator palpe- 
brae superioris muscle. No lid fold was present. 
The right lid structure and function was entire- 
ly normal. There was a complete paralysis of 
the ability to elevate or adduct the left eye. 
The patient was also unable to depress the left 

' eye, but eye movements on attempted depres- 

Fig 2.—-Face demonstrating ptosis and scalp lesion. sion intortion of the globe could clearly be 

demonstrated (Fig 3). The latter was the result 

months. The ptosis was nonprogressive from of the action of the superior oblique muscle. 

the time it was first recognized. Neither the The eye could be fully abducted and in prima- 

ptosis nor the inability to turn the eye in has ry gaze with the right eye there were 60 prism 

ever been noted to vary. The parents have felt diopters of left exotropia. Extraocular motions 

recently that the left eye appeared somewhat of the right eye were completely normal as was 

mere prominent. The patient has never com- the function of the orbicularis muscles bilater- 
plained of diplopia. There is no history sugges- ally. 
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Fig 3.—Left external oculomotor nerve paralysis. Note pupillary equality. 


Both pupils measured 5 mm in room light, 
were round and equal, and specifically reacted 
directly to light and accommodation. There was 
no change in the diameter of the left pupil with 
attempted gaze in any direction. The nearpoint 
of accommodation without corrective lenses 
measured 3.0 cm in the right eye and 3.5 cm in 
the left eye. 

The left eye appeared to be 3 mm proptotic 
and easily reduced into the orbit. No orbital 
bruit was heard. Except for the ptosis and 
absence of the tarsal fold, the external exami- 
nation of the left lid was normal. There was no 
abnormal slant to the lid fissure. Examination 
of the inner surface of the left upper lid 
revealed a round, firm, subconjunctival lesion, 
measuring approximately 6 mm in diameter 
(Fig 4). The conjunctiva, cornea, and anterior 
chamber were normal. The corneal reflex to 
touch was present and equal bilaterally. After 
dilatation, slit-lamp and fundus examination 
were entirely normal. Retinoscopy revealed 1 D 
of hyperopia. 

Laboratory.—The hemoglobin value was 11.6 
gm/100 ml, and the hematocrit reading was 
35%. White blood cell count was 5,200/cu mm 
with a normal differential. The results of the 
urinalysis were normal. The fasting blood glu- 
cose level was 84 mg/100 ml, the blood urea 
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nitrogen value was 17 mg/100 ml, and the 
electrolytes were normal. The serum glutamic 
oxaloacetic transaminase was 42 units (15 to 
45), the serum glutamic pyruvic transaminase 
was 23 units (15 to 45), and the creatine 
phosphokinase was 22 units (15 to 50). The 
aldolase was 4.0 Sibley-Lehninger units (3 to 
10). The VDRL test for syphilis was nonreac- 
tive. 

The chest x-ray film and an electrocar- 
diogram were normal. Skull films revealed 
asymmetries of the orbit and of the sphenoid 
bone (Fig 5). On the anteroposterior view it is 
noted that the left orbit is not as tall as the 
right, and the orbital angles are somewhat 
squarer on the left. The lesser wing of the left 
sphenoid is less formidable as is the superior 
orbital fissure. The articulation of the lesser 
wing with the frontal bone appears larger on 
the right than the left. The optic foramen 
views were normal, and the foramina were 
identical in size and shape. 


An electroencephalogram was normal. An au- — 


diogram revealed normal air conduction in the 
right ear, but approximately 30 dB of Joss in 
the left. Bone conduction was normal on the 
left. 

Exploration and Special Studies.—There wa? 
no improvement of strength or change in the 
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Fig 4.—Subconjunctival nodule in left upper lid. 


ptosis or eye movements following the intrave- 
nous administration of edrophonium chloride. 
An orbitogram was performed with 25% diatri- 
zoate sodium, and 1% lidocaine. No abnormali- 
ty was noted. A biopsy of the scalp was taken, 
and this was characteristic of a sebaceous nevus 
(Fig 6). 

Forced ductions were tested and demonstrat- 
ed resistance in all directions except lateral 
gaze. A 360° peritomy was performed, and the 
insertions of each of the extraocular muscles 
and the superior oblique tendon were identi- 
fied. No specific abnormalities of the muscle 
bodies or insertions were noted. There was an 
impression that Tenon’s capsule might be 
thickened. It was biopsied but appeared nor- 
mal. A 2 X 8 mm biopsy was obtained from the 
lateral edge of the superior rectus muscle. The 
biopsy showed muscle fibers of greatly varying 
size and fibrous connective tissue. Nerves were 
seen within the muscle and appeared normal. 
There was no evidence of phagocytosis of the 
muscle fibers. The biopsy was consistent with 
normal findings in the tendinous portion of the 
muscle and did not suggest a myopathic pro- 
cess. 

The subconjunctival tissues of the cul-de-sacs 
felt somewhat thickened generally, and a biop- 
sy was obtained of the conjunctiva and the 
nodule present between the upper border of the 
tarsal plate and the superior conjunctival cul- 
de-sac in the lateral aspect of the upper lid. 
The biopsy revealed aberrant lacrimal glands, 
bundles of excessive but otherwise normal 
nerve fibers, and fatty tissue. No cartilage was 
present. 

Further Course.—A frontalis sling procedure 
was performed to provide a 4 mm opening of 
the lid fissure, and an upper tarsal lid fold was 
e@onstructed to correct the abduction of the left 
eye. The lateral rectus muscle was recessed 5 
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Fig 5.—Skull fiim demonstrating asymmetry of or- 
bits and thickening of lesser wing of right sphenoid. 


Fig 6.—Margin of scalp lesion showing hyperplasia 
of sebaceous glands in upper dermis. Note absence of 
hair in follicles on left. Epidermis shows acanthosis and 
hyperkeratosis (hematoxylin-eosin, X 130). 





mm, and the superior oblique tendon was re- 
moved from its insertion and reattached to the 
medial rectus insertion. The frontalis sling 
failed necessitating repeating the procedure six 
months later with a good result. The sebaceous 
nevus of the scalp was removed in its entirety. 


Comment 


This patient with unilateral oculomotor 
nerve paralysis with pupillary sparing is the 
first reported in association with the nevus 
sebaceous of Jadassohn. It is of further in- 
terest that ptosis was said to be acquired in 
both this patient and her sister. In the pa- 
tient, the other extraocular muscles may 
have been involved since birth. The patient, 
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in common with others having this syn- 
drome, has a narrow lid fissure and asymme- 


ce : try of the orbits. One previously reported 
' Case had a unilateral facial paresis.® 


It is unfortunate that the abnormality 


cannot be definitely localized in the oculo- 


motor nucleus, along the course of the nerve, 
the myoneural junction, or in the muscles 
themselves. We would interpret the involve- 
ment of the extraocular muscles supplied by 
one oculomotor nerve as suggesting that the 
defect is along the course of the nerve, but 
this could be intraaxial, extraaxial, or within 
the orbit. The appearance of the ptosis at 
six months after birth may not be incompat- 
ible with a congenital lesion of the nerve 
which decompensates as myelination or 
other developmental processes are com- 
pleted. Although the presence of the exces- 
sive nerves adjacent to the aberrant lacrimal 
gland is a frequent minor developmental 
abnormality, this may accompany another 
developmental abnormality along the course 
of the oculomotor nerve. 

Unilateral oculomotor nerve paralysis 
without pupillary involvement is extremely 
rare.15 It has been suggested that most cases 
are due to ischemia and are usually associ- 
ated with diabetes mellitus. Cogan!* has 
noted that pupillary functions may be en- 
tirely normal with lesions of the superior 
orbital fissure despite total external ophthal- 
moplegia. Our patient, however, showed no 
evidence of involvement of either the troch- 
lear or the abducens nerves. Neither was 
there any sign of sympathetic paralysis. 

Pupillary involvement is always a feature 


’ of cyclic oculomotor paralysis which pre- 


sents within the first two years of life.17 
Congenital paralysis of all the muscles sup- 
plied by the oculomotor nerve is rare, and 
there is little information as to whether the 
pupil may be involved.!8 A photograph of 
Chavasse’s patient shows equal pupils.!9 

The unilateral involvement, the lack of 
variability of the paresis, and the absence of 
a response to edrophonium chloride would 
tend to eliminate myasthenia gravis. - 

It might be possible to interpret the uni- 
lateral paralysis of the extraocular muscles 
as representing a congenital maldevelop- 
ment or progressive dystrophy of the exter- 
nal ocular muscles. The operative findings 
exclude gross maldevelopment, fibrous bands, 
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and hypoplasia of the muscles. It is usual 
for ptosis to be the first sign of ocular 
myopathy, but this is not always so. The 
fact that the involvement was unilateral and 
did not involve the superior oblique or the 
lateral rectus muscles would argue against 
this diagnosis.2° It is also noteworthy that 
no other muscles are involved, and apart 
from the sister with the acquired ptosis, 
there is no family history. The muscle biop- 
sy did not reveal neurogenic atrophy or 
primary dystrophy. 

The Mobius syndrome may involve any of 
the extraocular muscles as well as the facial 
muscles,.?! Lateral rectus muscle involvement 
is the most common ocular manifestation of 
the Mobius syndrome in which case the 
presumed pathological finding would be 
aplasia of the sixth cranial nerve nucleus. 
Our case provides no information to conclu- 
sively include or exclude this diagnosis. 

The orbital abnormalities found in this 
patient were similar to those previously re- 
ported (Table). In our case, excessive nerves 
were found adjacent to the aberrant lacrimal 
tissue. Green and Zimmerman”? have noted 
nerves in close proximity to ectopic lacrimal 
gland tissue. They consider ectopic lacrimal 
tissue a choristoma when it is large enough 
to produce a tumefaction and note that it 
may be associated with other choristomas 
involving muscle, nerve, cartilage, and der- 
mal appendages. Some of the orbital find- 
ings can be considered as hamartomas in 
that normal tissues are present in abnormal 
amount. 

Faulty migration and development of em- 
bryonic tissue is also implicated in the skin 
lesion because the sebaceous glands and hair 
follicles fail to migrate away from the epi- 
dermis from which they are derived. In the 
human fetus this process normally begins 
during the third month of gestation.** 
Others have drawn attention to the fact that 
the neural tube separates from the ectoderm 
before the fourth week of gestation. They 
have felt the abnormality must result from a 
developmental error about the third week of 
gestation.5 There was no history of maternal 
illness, exposure to virus or drugs during the 
first trimester in our patient. 

Nevus sebaceous of Jadassohn is not a 
rare pediatric dermatologic lesion. Recentlye 
150 cases were reviewed.!1 It was suggested 
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there 1 were Abed. stages of evolution. of the 


__ skin lesion; an early stage in children char- 
_ acterized by underdevelopment of hair folli- 


cles and sebaceous glands. At puberty there 
is a massive development of sebaceous 
glands, papillomatous epidermal hyperpla- 
sia, and maturation of apocrine glands. The 
third stage is due to the complicating de- 
velopment of benign and malignant tumors in 
the original nevus. Fifteen to twenty percent 
develop basal cell epitheliomas, and an 
equal number develop tumors with glandu- 
lar characteristics. In most cases the lesion 
is noted at birth and is solitary, occurring 
principally on the scalp.12 Total excision 
removes the risk of malignancy. 

The suggestion that nevus sebaceous con- 
stituted a neurocutaneous syndrome was 
made in 1962. Feuerstein and Mims! report- 
ed the case of two children with linear nevus 
sebaceous of the face who had the onset of 
seizures in the neonatal period. Both had 
abnormal EEGs. Mental retardation was 
prominent. The authors suggested these pa- 
tients perhaps had a new neurocutaneous 
syndrome not unlike the phakomas. 

Lall? described a 7-month-old infant 
whose seizures began at 2 weeks of life. The 
head was noted to be square-shaped, and 
there was a brownish pigmentation on the 
right side of the face. The biopsy diagnosis 
was nevus systematicus. The child had an 
epibulbar growth on the temporal side of the 
cornea of the right eye which proved to be a 
teratoma. An EEG was grossly abnormal, 
and a pneumoencephalogram suggested cor- 
tical atrophy. 

Marden and Venters? described a prema- 
ture infant whose antenatal course was com- 
plicated by vaginal bleeding and hyperten- 
sion. Nevus sebaceous lesions of the face and 
body as well as scarifications of the conjunc- 
tivae were noted. A coarctation of the aorta 
was proven by angiography. Seizures were 
first observed at 3 months of age. An EEG 
was grossly abnormal. The skull x-ray film 
showed asymmetry and deformity of the left 


_ sphenoid bone which was thought to be due 


to premature closure of the left sphenofron- 
tal suture. Pneumoencephalogram revealed 


an enlarged left lateral ventricle. Lipoder- 


moids of the conjunctiva, vascularization of 


ethe cornea, colobomas of the iris, retinal 


degeneration, abnormal ears, and dentition 
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Authors X-Ray Films Orbital Biopsy 4 
Shermans g Glands, nerves, b. 
cartilage ; 
Gördüren? Lacrimal glands G 
Lall2 aS Lacrimal glands, 
cartilage, 
smooth mus- 
cle, fat 


Marden and 
Venters3 


Asymmetry. Pre- 
mature closure 
of spheno- 
frontal suture 


Not performed 


Solomon and 


Fretzin8 
Moynahan Asymmetry of Lacrimal glands, 
and Wolff hemicranium cartilage, fat 


with thickening 

of bones on 

smaller side 
Lantis et al9 
(2 cases) 


Asymmetry Lacrimal glands, 


cartilage 
Not performed 


Normal but head 
circumference 
25th percentile 


Asymmetry of 
sphenoid wings 


Bianchinel® 


Haslam and 
Wirtschafter 


Lacrimal glands, 
nerves, fat 


were noted as well. The infant was severely 
retarded and had marked growth retarda- 
tion. 

Moynahan and Wolff* described a 21⁄4- 
year-old boy who had bilateral conjunctival 
lipodermoids noted at birth. Infantile 
spasms began at the age of 5 months. A 
nevus had been present over the right tem- 
poral region since birth. Skull x-ray films 
demonstrated a small left cranial vault with 
thickening of the cortical bones on that side. 
An EEG revealed frequent multifocal dis- 
charges. Transillumination was positive over 
the right frontal region of the skull suggest- 
ing atrophy of the right hemisphere. An air 
study was not done. 

Lantis and associates? described a variant 
of the new neurocutaneous syndrome. Two 
infants were reported with nevus sebaceous 
and associated homolateral anomalies such 
as colobomas of the eyelid and dermoid 
pannus of the cornea. One patient had ab- 
normal skull x-ray films in that the homolat- 
eral orbit (to the skin lesion) appeared 
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larger. Neither child had neurologic abnor- 
malities. 

Bianchine!° reported a patient with nevus 
sebaceous, esotropia, mental retardation, 
and seizures. The patient’s father, aunt, and 
several siblings had seizures, squints, and 
mental retardation but no skin lesions. The 
author suggests a genetic etiology with vari- 
able penetrance within the family. 

Although the neurologic, ophthalmologic, 
and cutaneous features of the nevus seba- 
ceous have been stressed above, attention is 
drawn to the asymmetry of the orbits and 
skull. The entities which have been de- 
scribed as neurocutaneous syndromes?! also 
have many mesodermal abnormalities. 
Asymmetry of the sphenoid bones as well as 
absence of the posterior superior wall of the 
orbits has been noted in neurofibromatosis.”5 

The oculoauriculovertebral dysplasia of 
Goldenhar has several features in common 
with the ophthalmologic findings noted in 
patients with the nevus sebaceous of Jadas- 
sohn. These include asymmetries of the 
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Esotropia 


Unilateral oculomotor 
palsy with pupillary 
sparing 


skull and orbits, epibulbar dermoids, and 
colobomas of the lids and irides. It may be 
that the ocular and skeletal developmental 
abnormalities of the nevus sebaceous form a 
continuum with the developmental abnor- 
malities of the oculoauriculovertebral syn- 
drome. The latter have been attributed to 
abnormalities of the visceral mesoblast 
which induces the branchial system and the 
parachordal mesoblast which in turn induces 
the nervous system.26 Mann?” claims that 
epibulbar dermoids result from abnormal 
differentiation of pluri-potential cells at the 
junction of the optic cup and mesoderm. 
Several other theories have been proposed.** 

Description of additional cases will be 
required to define the relationship of the 
ophthalmologic, neurologic, dermatologic, 
and skeletal abnormalities in these syn- 
dromes. 
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Atheromatous Embolism of the 
S Central Retinal Artery 


Secondary Hemorrhagic Glaucoma 
J. Reimer Wolter, MD, Ann Arbor, Mich, and Ralph W. Ryan, MD, Morgantown, Va 


Atheromatous embolism of the central retinal ar- 
tery immediately behind the lamina cribrosa and 
of one main arteriolar branch of the retina was 
histologically found as the cause of sudden blind- 
ness in one eye of a 74-year-old woman. The main 
embolus was calcified and contained cholesterol 
crystal spaces as well as foreign body giant cells. 
Secondary hemorrhagic glaucoma with rubeosis iri- 
dis and angle closure developed subsequently. 


In 1965, Zimmerman! wrote: “One 
hundred years ago it was believed that most 
occlusions of the central retinal artery were 
the result of embolism. Then with further 
study the pendulum swung to the opposite 
extreme, and it is presently thought that 
embolism is a rare cause of blindness. Per- 
haps it is time for the pendulum to begin its 
arc in the opposite direction?” 

Atheromatous plaques or ulcers of the 
larger arteries in general are the most com- 
mon source of emboli, and these emboli are 
of two types: loose blood and platelet 
thrombi from the surface of atheromatous 
ulcers or firm pieces of the substance of 
atheromatous plaques. The loose thrombi do 
not usually occlude arteries. They readily 
break up and lodge in small arterioles. The 
more. solid fragments of atheromatous 
plaques, however, often exhibit calcification 
as well as large cholesterol crystals sur- 
rounded by foreign body reaction. They do 
not easily disintegrate and may cause occlu- 
sion of small arteries. 

Generalized atherosclerosis typically in- 
volves the aorta and the carotid arteries. 
Atheromas of these arteries commonly re- 
lease multiple emboli many of which can be 


Submitted for publication July 30, 1971. 

From the departments of ophthalmology and 
pathology, University of Michigan Medical Center, 
Ann Arbor, Mich (Dr. Wolter). Dr. Ryan is in 
private practice in Morgantown, Va. 

Reprint requests to Department of Ophthalmolo- 
gy, University of Michigan Medical Center, Ann 
Arbor, Mich 48104 (Dr. Wolter). 


seen in the retina under clinical conditions. 
Clinically, embolism of ocular arteries and 
arterioles in atherosclerosis has been recog- 
nized, especially by Hollenhorst.*-* More re- 
cently, Cogan and Kuwabara* as well as 
Ballë have published excellent clinicopatho- 
logic studies demonstrating atheromatous 
emboli in retinal arterioles. In addition to 
atheromatous emboli, some more unusual 
types of embolism—like that in endocardi- 
tis, myocardial infarction’ or endocardial 
myxoma,’ for example—may obstruct ocular 
arteries and arterioles. 

Embolism, originally, had been assumed 
to be the main cause of occlusion of the 
central retinal artery. In 1905, however, 
Harms,’ after elaborate study of all reported 
cases, came to the conclusion that true em- 
bolism of the central retinal artery had not 
been proved anatomically. This view was 
supported and expanded by Scheerer® in 
1925 as well as by other more recent 
studies.’ 

The present case is reported to show that 
an atheromatous embolus certainly can be 
the cause of occlusion of the central retinal 
artery in man. 


Report of a Case 


This 74-year-old female patient was first seen 
on Oct 5, 1965, with a five-day history of 
sudden, painless, and complete loss of vision in 
her left eye. She was known to have bilateral 


Fig 1.—Cross section of iris of present case with 
rubeosis iridis and advanced ectropion uveae (paraffin 
section, hematoxylin-eosin, X 100). 
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Fig 2.—Central retina of the present case exhibiting 
postnecrotic collapse of inner retinal layers as typically 
seen following occlusion of central retinal artery (paraf- 
fin section, hematoxylin-eosin, x50). 


Fig 3.—Cross section through optic nerve head in 
present case showing collapse of optic papilla, optic 
nerve atrophy, and embolus in central retinal artery 
(arrow) (paraffin section, hematoxylin-eosin, x20). 





open-angle glaucoma, but this had been con- 
trolled with eye drops and had caused no visual 
difficulties. Vision on Oct 5 was 20/25 in the 
right eye and blindness in the left. The intra- 
ocular pressure was 35.8 mm Hg Schistz in the 
right eye and 30.4 mm Hg in the left. Fundus 
examination revealed typical occlusion of the 
central retinal artery in the left eye. A course 
of ocular massage, anticoagulants, vasodilators, 
and antitensive drugs was given. The pressure 
in the right eye could be controlled. The left 
eye remained blind, and its intraocular pres- 
sure climbed. On Nov 20 the pressure in the 
left eye was 81.8 mm Hg Schiotz. Early in 1966 
the patient developed severe and constant pain. 
Enucleation of the blind and painful left eye 
was done on March 30, 1966. 

Gross examination showed the eye to be of 
normal size. Its anterior chamber appeared 
shallow and the optic disc exhibited some glau- 
comatous cupping. 


e Microscopic study of sections of the eye 


revealed a thin and irregular corneal epitheli- 
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Fig 4.—Medium power view of embolus in central 
retinal artery seen in a parallel section to that of Fig 
3. Central retinal vein is at right side of artery and 
appears to be open (paraffin section, hematoxylin-eosin, 
x 100). 


um with bullous changes and erosions. The 
corneal stroma was edematous. The corneal 
endothelium exhibited diffuse loss of cellular 
nuclei. The anterior chamber was shallow, and 
the filtration angle was obstructed by extensive 
peripheral anterior synechiae. A fibrovascular 
membrane containing many new-formed thin- 
walled blood vessels (rubeosis) was seen on the 
anterior iris surface. This was associated with 
advanced ectropion uveae (Fig 1). Occasional 
lymphocytes were found in iris and ciliary 
body. The lens appeared normal. The peripher- 
al retina exhibited much cystoid degeneration. 
The central retina showed complete- atrophy 
and necrotic collapse of its inner layers (Fig 2). 
The outer layers of the retina were very well 
preserved. ; 

The optic papilla was collapsed, and there 
was atrophy of all nerve fibers. This was associ- 
ated with some glaucomatous cupping (Fig 3). 
The optic nerve proper was also atrophic. 

An atheromatous embolus was found in the 
central retinal artery at a point just before the 
artery penetrates the lamina cribrosa ( Fig 4 to 
6). This embolus was calcified, and it contained 
numerous cholesterol crystal spaces. At its cen- 
tral aspect the embolus exhibited a foreign 
body giant cell (Fig 5). The arterial wall ap- 
peared normal except for swelling and destruc- 
tion of the arterial endothelium in the area 
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Fig 6.—Embolus in central retinal artery seen in a A 
third section. There are no atheromatous changes in Ly 
arterial wall (paraffin section, hematoxylin-eosin, x 100). 





Fig 7.—A second calcified embolus in a main arterial 
branch of retina at disc margin (arrow) from present 
case. Advanced atrophy of nerve fiber layer and optic 
Fig 5.—High power view of calcified arterial embolus aye are also seen (paraffin section, hematoxylin-eosin, a 
with its cholesterol spaces and a foreign body giant ^ 
cell at its posterior end (paraffin section, hematoxylin- 
eosin, X250). j 
next to the embolus. The central retinal vein 
was small, but it did not show any occlusion in 
our sections. Another smaller calcified embolus 
was seen in a main arterial branch on the disc 
margin (Fig 7). The pigment epithelium and 
choroid were normal. The sclera was also nor- 
mal. 
The histopathological diagnosis was athero- 
matous embolism of the central retinal artery 
and a main retinal arterial branch complicated 
x by rubeosis iridis, angle-closure, and so-called 
secondary hemorrhagic glaucoma. 
E Si ee Comment 
=; ` 
The present case, thus, beautifully demon- 
strates what Coats! for example, has seen 
in the past: atheromatous embolism of the 
central retinal artery occurring at the typi- opinion, by the fact that eyes are not usu- 
cal site directly in back of the passage of ally studied histologically following central 
this artery through the lamina cribrosa. retinal artery occlusion. On the basis of our 
Clinically, it is difficult or impossible to own histopathological observations it seems 
differentiate this situation from occlusion of likely that true embolism of the central reti- 
the central retinal artery due to either direct nal artery is much more common as the 
atheromatous involvement or thrombosis, or cause of central retinal artery occlusion than | 
both. There is in the literature a remarkable most clinicians suspect. A 
> lack of well-documented reports of cases The secondary hemorrhagic glaucoma due 4 
f showing embolic occlusion of the central to rubeosis iridis and angle closure occurring e a 
~ retinal artery. This is explained, in our in this eye with central retinal artery embol- X 
sj 
s á KN Bs 
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ism is the second most important observa- 
tion in this case. Secondary hemorrhagic 
glaucoma is now known to occur not only 
following occlusion of the central retinal 
vein, but it can also develop in eyes with 
occlusion of the central retinal artery.1!~17 
The unanswered question is why some cases 
of central retinal artery occlusion go on to 
develop rubeosis and secondary glaucoma 
while most cases have no secondary difficul- 
ties. Other causes of hemorrhagic glaucoma, 
of course, are intraocular tumors, diabetic 
retinopathy, and some rarer ocular condi- 
tions with much necrosis such as overexten- 
sive retinal detachment surgery or ocular 
involvement in giant cell arteritis. The 
relationship of the primary open-angle glau- 
coma, the embolism, and the secondary hem- 
orrhagic glaucoma in the present case is of 
great interest, but it is not as yet under- 
stood.® 

Rubeosis iridis appears to be the direct 
cause of the secondary glaucoma in all cases 
of hemorrhagic glaucoma, and I (V.R.W.) 
believe!® that necrotoxins diffusing through 
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the eye in ocular conditions with severe 
ischemia stimulate this neovascularization 
on the surface of the iris. This view was 
recently supported by the oh rvations of 
Krill et al?° who reported that is iri- 
dis in cases of retinal branch veis: occlusion 


was seen to disappear after therapeutic oblit- 


eration of the involved vascular segment 
with elimination of the retinal ischemia by 
photocoagulation. The present case certainly 
exhibits signs of extensive retinal necrosis 
which would explain why rubeosis and hem- 
orrhagic glaucoma occurred in this eye. 


It is hoped that the present report will 
take part in making the clinical ophthalmol- 
ogist consider atheromatous embolism as a 
definite etiologic possibility in cases of oc- 
clusion of the central retinal artery. 


This investigation was supported by Research to 
Prevent Blindness, Inc., New York. 

Figures 1 and 5 of this article have been used by 
Sir Stewart Duke-Elder, GCVO, FRS, and John H. 
Dobree, FRCS, in System of Ophthalmology (St. 
Louis, CV Mosby Co, 1967, vol 10, pp 79 and 83, 
Fig 93 and 94). 
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Classification for Limbal Dermoid Choristomas 
and Branchial Arch Anomalies 


Presentation of an Unusual Case 
Steven N. Benjamin, MD, and Henry F. Allen, MD, Boston 


The first case recorded in the literature is pre- 
sented of multiple findings of bilateral limbal der- 
moid choristomas, small hypopharynx, generalized 
lymphadenopathy including follicular conjunctivitis, 
cutaneous nevoid lesions, incontinentia pigmenti, 
incomplete alopecia, mental retardation, and growth 


T HE CASE reports of dermoids as well as 
branchial arch anomalies are poorly orga- 
nized. There are intricate relationships be- 
tween the branchial arch anomalies and the 
entities of ectomesodermal dysgenesis. By 
presenting a patient who not only has unu- 
sual findings which fit into these categories, 
but who also has other outstanding prob- 
lems, we hope to demonstrate the usefulness 
a new classification. This classification is 
awane i 1) the derivatives of the branchial 
region of the embryo, and (2) the deriva- 
tives of embryonal tissue giving rise to the 
various parts of the fully formed eye. 

Limbal dermoid choristomas are congeni- 
tal overgrowths of tissue, located partly over 
the cornea and partly over the sclera. They 
are composed of epidermal and connective 
tissue structures and are located in an ab- 
normal place for these tissues. 

The first description of dermoid tumors of 

Submitted for publication May 28, 1971. 

From the Department of Ophthalmology, Harvard 


Medical School, and Massachusetts Eye and Ear In- 
Boston. 


firmary, 
Reprint requests to Massachusetts Eye and Ear 
, 243 Charles St, Boston 02114 (Dr. Allen). 


retardation. The topic of dermoids is reviewed in 
detail both clinically and histologically. The neuro- 
cutaneous syndromes are discussed. A new classi- 
fication is proposed for case reports of branchial 
arch anomalies with or without dermoids or any 
other outstanding features. 


the conjunctiva was in 1742.1 The first use 
of the term dermoid to designate this type of 
tumor was made by Ryba in 1853.2 

The term dermoid has sometimes been 
used to include dermoid cysts, epibulbar 
limbal dermoids, and subconjunctival lipo- 
dermoids. It may not be possible to differ- 
entiate these clinically. However, all of 
these should be differentiated histologically. 
The dermoid cyst is lined by a squamous 
epithelium with an inner layer of cornified 
cells. The wall usually contains hairs, seba- 
ceous and occasionally sweat glands, and 
sometimes teeth and muscle fibers.* The epi- 
bulbar limbal dermoids‘ are not cystic, but 
are solid lesions. These overgrowths of tis- 
sue are covered by keratinized stratified epi- 
thelium with all the characteristics of true 
epidermis. The dense fibrous tissue of the 
corium may contain elastic fibers, muscle, 
blood vessels, medullated nerves, masses of 
adipose tissue, and cartilage. Also, one may 
find hair follicles, sebaceous and sweat 
glands, and teeth. The lipodermoid* has a 
very large portion of fatty tissue and may ate 
times be called a pure lipoma. But most 
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often these growths are dermoids as revealed 
by the presence of hair follicles, sebaceous 
glands, lacrimal gland, or muscle. 

One should differentiate between a ha- 
martoma and a choristoma. A hamartoma is 
an abnormal growth of tissue with compo- 
nents characteristic of the location. A choris- 
toma is an abnormal growth of tissue with 
components which are not characteristic of 
the location. Generally these lesions are 
small and have a limited growth potential. 
However, they may reach considerable size, 
cover all parts of the globe,‘ and even in- 
vade the anterior chamber.5.6 

The most common location for epibulbar 
dermoids is the limbus in the lower outer 
quadrant.4 They are usually noted in the 
first decade of life.’ They usually involve 
both conjunctiva and cornea, but involve- 
ment of the conjunctiva alone occurs fre- 
quently, and then the dermoids are most 
often in the upper outer quadrant. Involve- 
ment of the cornea alone is rare.‘ The der- 
moids are usually unilateral but may be 
bilateral and frequently symmetrical.4 

Lipodermoids are not limited to the lim- 
bus. They involve the orbit, especially when 
they are located on the temporal side of the 
eyeball. 

Thirty percent of dermoids are associated 
with other abnormalities.4 These abnormali- 
ties include coloboma of the lids? where the 
dermoid is usually found occupying the hia- 
tus in the lid, aniridia,* all grades of microph- 
thalmus,* cardiovascular abnormalities,? fa- 
cial hemiatrophy,® atresia of the external 
auditory meatus,? accessory auricles,’ Gol- 
denhar’s syndrome® occurring with!® and 
without Duane’s syndrome; nevus flammeus 
and neurofibromatosis,11 encephalocraniocu- 
taneous lipomatosis,!2 and mandibulofacial 
dysostosis.® 

The disturbances of vision as a result of 
these tumors are due to (1) encroachment 
on the visual axis, (2) development of astig- 
matism, and (3) the content of fatty compo- 
nents of the tumors. The first and second 
are self-explanatory. The third is explained 
by the fact that at the apex of the tumor a 
lipid infiltration of the cornea occurs which 
simulates arcus senilis. This infiltration 
tends to progress as long as the tumor is 


e present.® 


Clinical cases are thus numerous and var- 
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ied. The causation is an enigma and railti- 
ple hypotheses have been brought . The 
first to use the explanation of eyHosure as a 
cause of dermoids was Ry 1853.2 Col- 
lins and Mayov? agreed with ts, and they 
stated that a coloboma does nog have to be 
present in order for a dermoid to form. 
Mann?* pointed out that the dermoid pre- 
cedes lid formation and thus prevents local 
downgrowth of the lid resulting in a colo- 
boma. Gallenga!4 proposed that a dermoid 
may be formed when remnants of the plica 
semilunaris become implanted at a particu- 
lar part of the cornea or the conjunctiva. 

The only place in the ocular adnexa 
where cartilage can normally be found is in 
the semilunar fold.15 This lends some sup- 
port to Gallenga’s hypothesis, especially 
when limbal dermoids contain cartilage. 
Van Duyse! proposed the influence of am- 
niotic bands. Sinha and Mishra? attributed 
this to abnormal mesoderm lying between 
the surface ectoderm and lips of the optic 
cup. This influences the overlying epitheli- 
um to develop into skin rather “han cornea 
or conjunctiva. The multiple abnormalities 
of the tissue arising from the mesodermal 
portion of the first branchial arch in Ma- 
lik’s!! case strongly supports this. 

The teratogenic effects of a noxious agent 
on the branchial arch derivatives and other 
structures is another hypothesis. One should 
try to differentiate between teratogenic 
effects which have been produced by a single 
insult at a specific period in pregnancy, such 
as radiation exposure, or by a continuous 
insult during several weeks or months of 
pregnancy, such as continued administration 
of a drug or prolonged infection byar. 
In order to explain the defect in efibryogen- 
esis, the time of insult must coincide with 
active development of the particular struc- 
ture of the fetus which subsequently is 
found defective. Thalidomide ingestion by 
the mother during the first trimester of preg- 
nancy has been associated with varying de- 
grees of malformations of the external ear 
and auditory meatus, low-set ears, microph- 
thalmus, coloboma, ophthalmoplegia, hydro- 
cephalus, meningomyelocele, facial hemangi- 
oma, malformations of the lumbosacral spine, 
and cardiac defects, in addition to major 
defects of the limbs (phocomelia).3 Facial 
and abducens palsies were associated with ip- 
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Fig. 1.—(Top left) Eyes and alopecia of patient. Fig. 2. 
—(Top right) Right eye of patient showing limbal der- 
moid choristoma with corneal involvement. Fig 3.— 
(Bottom left) Left eye of patient showing limbal der- 
moid choristoma with corneal involvement. 








Fig 4.—(Left) Skin biopsy specimen of nevoid lesion of connective tissue from annular lesion of thigh re- 
vealing a scattered infiltrate of reticular dermis composed of fibroblasts, mast cells, and histiocytes with areas 
of new collagen formation. Fig 5.—(Center) Biopsy specimen of limbal dermoid choristoma containing con- 
junctival epithelium with goblet cells and a dense layer of collagenous tissue. Adipose tissue, lacrimal gland 
tissue, sebaceous and sweat gland tissues, and mature cartilage were all found. Fig 6.—(Right) Higher magnifi- 
mae i of hyperplastic lymphoid follicle from same biopsy specimen of limbal dermoid choristoma. 
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syndrome is described in asso- 
ne’s syndrome.!® In most 
mage to the developing fetus 


month of fhe pregnancy.? The insult was 
continuous in terms of days and weeks. 

In 1926 and 1928, Bloch and Sulzberger 
suggested, but did not prove, that a viral 
infection of the mother during pregnancy 
had teratogenic effects and described a syn- 
drome characterized by the following fea- 
tures: 

1. A bullous eruption of the body occurs 

e at birth or soon after followed by pigmenta- 
tion, sometimes atrophic, of a peculiar and 
characteristic pattern, never seen in any 
other dermatosis. 

2. These dermatological manifestations 
may be accompanied by ectodermal or meso- 
dermal defects. 

3. It may be familial. 

4. The histology of pigmentary dermato- 
sis is characteristic but not diagnostic, as it 
may occur in many other conditions. 

5. The name incontinentia pigmenti is in- 
adequate for the clinical disorder as a whole, 
and it is therefore suggested that the condi- 
tion should be known as the Bloch-Sulzber- 

sre syndrome.** 

The skin is often pigmented in lines or 
whorls and is likely to be associated with 
dental anomalies, areas of alopecia in female 
patients, and ocular defects. The central 
nervous system is involved in 41% of cases!® 
as evidenced by cranial deformities, convul- 

ions, pareses, and mental retardation. 


, Solomon et al published an article 
titled “Fhe Epidermal Nevus Syndrome”? 
on the subject of congenital anomalies asso- 
ciated with epidermal nevi. These entities 
also have been called congenital neurocuta- 
neous syndromes.?0.21 At least eight other 
terms? have been used in the literature to 
describe cases with findings which include 
epidermal nevi, congenital skeletal, and cen- 
tral nervous system abnormalities. To these 
abnormalities one may add branchial arch 
anomalies?:10.19.21 and tumors.3:10-12,19,21 
Haberland and Peron!? have recently add- 
7 ed afew neurocutaneous disorder, encephalo- 
+ crfniocutaneous lipomatosis. The distin- 
ishing characteristics of this syndrome are 
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as follows: (1) unilateral temporofrontal li- 
pomatosis of the scalp and nucha; (2) hom- 
olateral multiple intracranial lipomas and 
cervical spine lipoma; (3) leptomeningeal 
lipoangiomatosis, congenital malformations, 
and cortical calcifications in the homolateral 
cerebral hemisphere; and (4) lipomatosis of 
the skull, eye, and heart. The findings in the 
case described,!2 besides those mentioned 
specifically, included a limbal dermoid chor- 
istoma, mental retardation, and skin papules 
with the histologic diagnosis of connective 
tissue nevus. 
The statement by Monahan et al”! sum- 
marizes the problem: 
In the study of unusual congenital disor- 
ders one may encounter not only problems 
of overlapping syndromes and incomplete 
development of all parts of the syndrome, 
but also unrelated problems that are varia- 
tions of chance distribution. The extent of 
severe disorders in the patient considered 
. . . presents an understandable problem in 
classification. 
Because of this “problem in classification,” 
we shall propose a new Classification. 


Report of a Case 


A 7-year-old black girl from Curacao, Dutch 
West Indies, had multiple problems of bilateral 
limbal dermoid choristomas, small hypophar- 
ynx, generalized lymphadenopathy including 
follicular conjunctivitis, cutaneous nevoid le- 
sions, hyperpigmentation (possibly incontinen- 
tia pigmenti), incomplete alopecia, mental re- 
tardation, and growth retardation. She was the 
third of five children, all living and well. Fami- 
ly history showed no serious illnesses. She was 
the product of a full-term uncomplicated vagi- 
nal delivery. Her mother was ill in the first 
trimester of pregnancy with a high fever lasting 
three days and a cough lasting four weeks. 
Three days after birth, lesions were noted in 
both eyes. She was breast fed, and she seemed 
vigorous with normal and early motor develop- 
ment. Between the ages of 4 and 6 months, she 
became ill with a high fever, and following this 
illness the parents first noticed pigmented 
marks scattered about her body. The only 
change in these lesions has been continued 
growth as she has grown. However, since that 
time she has had another form of skin lesions 
of a recurring nature, initially appearing as 
papules and then spreading centrifugally to 
form circular lesions with papules around the 
circumference and a clear center. After severa 
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Table 1.—Relation of Propositus to Known Syndromes* Cee 
, Neurocutaneous - 
Bloch-Sulzberger Syndrome or > 
Syndrome (Incon- Thalidomide Ectomesodermal oldenhar’s 
Patient tinentia Pigmenti) Teratogenicities Dysgenesis Syndrome 
Limbal dermoid 
choristomas + 5 2 + ce 
Small hypopharynx | + + + + £ 





Generalized lymph- 
adenopathy includ- 
ing follicular 
conjunctivitis 

Cutaneous nevoid 
lesions 

Incontinentia pigmenti 

Incomplete alopecia 

Mental retardation 

Angiomatosis _ 

Lipomatosis — 

Neurofibromatosis — 


+/+/+]+ |+ 





* Plus indicates described (present); minus, never described (absent); plus or minus, anomaly of similar struc- 
ture described. 





Table 2.—Derivatives of the Branchial Region 



















Ectodermal Derivatives Entodermal Derivatives ene 
A B G D 
Arch or Ectodermal Branchial Ectodermal Covering Entodermal Lining Entodermal Pharyngeal 
Pouch Groove of Arch of Arch Pouch 
| External auditory meatus Epidermis of auricle Epithelium of some of Cavity and epithelium 
Epithelium of meatus, (ventral half) sides and floor of of tympanic cavity, 
tympanic membrane Maxillary process: mouth tympanic membrane 
(external surface) epidermis of upper (internal surface), 
lip and cheek, mastoid cells, audi- 
enamel, parotid gland tory tube (thyroid 
Mandibular process: arises from 


epidermis of lower lip at about 
and jaw, enamel, 
submaxillary gland, 
sublingual gland 
Epithelium of: vestibule; 


palate 
Body of tongue 
II Anomalous cysts or Epidermis of auricle Epithelium of root of Palatine tonsil(?), 
fistulae (dorsal half), upper tongue, pharynx fossa, epithelium of 
neck (in part) surface and crypts 
ltt ==» Obliterates in Epidermis of middle Epithelium of root of Inferior parathyroid, 
cervical sinus neck tongue, pharynx, thymus, reticulum, 
epiglottis (in part) thymic corpuscles 
IV Obliterates in Obliterates in cervical Epithelium of root of Superior parathyroid, 
cervical sinus sinus tongue, pharynx, rudimentary thymus 
epiglottis (in part) l 
V Not formed Epidermis of lower neck (Lungs arise from floor Ultimobranchial Dydy \ 
* D, i at about this IVan (“lateral thyroid” 
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4 T roid cartilage (?), corniculate, 











s these fade without leaving pigmenta- 
y to recur in other areas. Her hair was 
sparse at age 1, and it has contin- 
rse. She has always been a feeding 





food and 
days. In ool she is behind in her class in 
writing and mathematics. She is hyperactive 
with a poor attention span and has significant 
emotional problems. Results of intelligence 
quotient testing were below normal, and psy- 
chological studies raised a possibility of diffuse 
brain damage. 

On examination she was a small but attrac- 
tive girl who related well to the examiner. She 
was in the third percentile in both height and 
weight. Her vital signs were normal. The skin 
had lesions of two types. The first consisted of 
irregular stripes, zigzags, and swirls of pigmen- 
tation over the entire body. The second type of 
skin lesions, on the left posterior thigh, were 
several large circles of papules and extended 
nodular lesions which were not tender and not 
erythematous. The hair was sparse, with alope- 
cia occurring in patches. There was generalized 
nontender lymphadenopathy including the 
preauricular nodes. Bilateral diffuse opaque 








Mesodermal Derivatives 


R 





Skeleton Muscles (and Their Nerves) Aortic Arches 
Maxillary process: upper jawbone, Mastication, musculi digastricus Degenerates 


palate, dentine, cementum 
Mandibular process: (Meckel's 
cartilage), lower jawbone, dentine, 
cementum, sphenomandibular 
ligament, malleus, incus 


’s cartilage) stapes, styloid 
process, stylohyoid ligament, 
hyoid (lesser horns) 





Hyoid (body and greater horns) 


(nerve |X) 


Thyroid cartilage, hyothyroid ligament(?), 
cuneiform cartilage 


arytenoid and cricoid cartilages 
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(anterior belly), musculi tensor 
palati, musculi tensor tympani 
(nerve V innervates this group) 


Expression, auricular, epicranial, 
musculi digastricus (posterior belly), 
musculi stylohyoideus, musculi 
stapedius, (nerve VII) 


Pharynx (in part), musculi stylo- 
pharyngeus, constrictors (some), 


Pharynx (in part), constrictors (others), 
larynx (in part), (nerve X) 


Larynx (in part), (nerve X) 
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fleshy tissue covered the upper parts of the 
bulbar and palpebral conjunctiva with exten- 
sion onto both corneas (Fig 1 to 3). The visual 
acuity was 20/200 in the right eye and 20/50 in 
the left eye. The corneal stroma was thought to 
be thickened. The anterior chamber, iris, lens, 
and vitreous were normal. The fundi were also 
normal. The throat showed enlargement of both 
tonsils which met in the midline. There was a 
decrease in the size of the hypopharynx. Re- 
sults of the rest of the examination were within 
normal limits except for evidence of mental 
retardation. 

Values from laboratory studies, including 
complete blood cell count, urinalysis and cul- 
ture, Hinton, calcium, phosphorus, alkaline 
phosphatase, total protein and electrophoretic 
pattern, amino acid pattern of the blood and 
urine, and chest and skull x-ray films were all 
normal. The electroencephalogram was mildly 
abnormal with poorly organized background 
activity for her age. There was no clear evi- 
dence for seizure activity or constant asymme- 
try. 

Skin and conjunctival biopsies were taken 
under general anesthesia. Stains and cultures to 
detect the presence of parasites, fungi, and 
















—— eee 


F G 














Degenerates 








Stem of internal carotid 
artery 


Left: arch of aorta 
Right: subclavian 
(in part) 
Pulmonary artery, 
ductus arteriosus 
(Is it arch 5 or 6?) 
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Table 3.—Embryonic Tissue Derivatives of the Fully Formed Eye 
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Lens 
Epithelium of cornea 


2. Neural ectoderm gives rise to 


Vitreous body 


The sclera 


The ciliary muscle 
The stroma of the iris 


structures in the orbit 


bacteria were all negative. Viral studies were 
not done. The skin biopsy (Fig 4) of the 
annular lesion of the thigh revealed a scattered 
infiltrate of the reticular dermis composed of 
fibroblasts, mast cells, and histiocytes with areas 
of new collagen formation. This was compatible 
with the diagnosis of a nevoid lesion of connec- 
tive tissue. The conjunctival biopsy specimen 
(Fig 5 and 6) was obtained from the middle of 
the upper bulbar conjunctiva. Histologically, it 
showed conjunctival epithelium with goblet 
cells and a dense layer of collagenous tissue. 
Adipose tissue, lacrimal gland tissue, sebaceous 
and sweat gland tissues, and mature cartilage 
were all found. There were also several areas 
with hyperplastic lymphoid follicles. This was 
consistent with the diagnosis of dermoid choris- 
toma. 

The patient was seen by numerous consult- 
ants. The opinion of Thomas J. Fitzpatrick, 
MD, was that the pigmented lesions were sys- 
tematized inocular pigmented melanocytic nevi 
and not incontinentia pigmenti. He could not 
find a relationship between the eye lesions and 


e the skin inflammatory processes. He considered 
the pigmentation to be a problem separate from 


1. Surface ectoderm gives rise to 


Epithelium of conjunctiva (and hence) lacrimal gland 
Epithelium of lids and its derivatives, the cilia, 
the meibomian glands, and the glands of Moll and Zeis 


Retina (with its pigment epithelium) 

Epithelium covering ciliary processes 

Pigment epithelium covering posterior surface of iris 
Sphincter and dilatator pupillae muscles 

The optic nerve (neuroglial and nervous elements only) 


3. Adhesions between surface and neural ectoderm give rise to 


Suspensory ligament of lens 
4. Associated paraxial mesoderm gives rise to 


The blood vessels which persist (ie, the choroid, 
the central retinal artery, ciliary vessels, and other 
vessels of the orbit), as well as the hyaloid artery, 
the vasa hyaloidea propria, and the vessels of the 
vascular capsule of the lens which disappear before birth 
The sheath of the optic nerve 


The substantia propria of the cornea and the 
endothelium of its posterior surface 


The extrinsic muscles of the eye 
The fat, ligaments, and other connective tissue 


The upper and inner walls of the orbit 
5. Visceral mesoderm (maxillary process) below the eye gives rise to 
The lower and outer walls of the orbit. The structures 
lying behind and below the eye (ie, the ali-sphenoid, 
malar, and orbital plate of superior maxilla) 
The connective tissues of the lower lid 
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the other two. Gwen Hogan, MD, thought That 
this was a neurocutaneous disorder. 

Table 1, lists the patient’s multiple problems 
and indicates whether or not there is a rela- 
tionship to the other entities we have discussed. 
This Table clearly demonstrates the intricate 
relationships between the branchial arch anom- 
alies and the entities of ectomesodermal dysgen- 
esis. 

In this patient incomplete alopecia 
tal retardation were consistent with i 
tia pigmenti. Although Dr. Fitzpatric 
that the skin lesions were not inci 
pigmenti, there were others who fay 
diagnosis. If the patient does have ir 
tia pigmenti, this is the first reporty 
epibulbar dermoid choristomas as a 
ocular defect with this entity. 

It is also the first reported 
hypopharynx (a defect of bran 
velopment) associated with inco) 
menti. However, facial hemiatrophy, 
in the syndrome of oculoauriculoverteb. 
plasia?2 and also associated with the terato, _ 
ity of thalidomide,? has been reported wit 
continentia pigmenti.22 Other branchial 





























a To our kNpwledge ours is the only case of 
bilateral lim ermoid choristomas with gen- 
= eralized lynfphadenopathy and follicular con- 

= junctivitis rgported in the literature. However, 
in the case described by Sinha and Mishra” 
large septic tonsils were found. Solomon et al!" 
described hepatosplenomegaly in one of his 
patients with a neurocutaneous disorder. The 
relationship of the lymphoid tissue disturbance 
to the other disorders of our patient is not 
understood. 

The recurring cutaneous nevi began after the 
patient’s febrile illness between age 4 and 6 
months. These cutaneous nevi are similar in 
histology to many of the cases in the literature 
with epidermal nevi.!!,12,18,19,21 


The etiology of her mental retardation has not 
been elucidated. Mental retardation found 
in the syndrome of encephalocraniocutaneous li- 
pomatosis!2 was explained by cerebral malfor- 
mations as well as intracranial lipomatosis. 
Mental retardation was also described by Gor- 
lin et al?? in the syndrome of oculoauriculo- 
vertebral dysplasia, by Solomon et al!® in the 
epidermal nevus syndrome, and by Monahan et 
al,21 and Feuerstein and Mims?° in the neuro- 
cutaneous disorders. Many of the patients with 
= mental retardation!®,2° as a part of the neuro- 

= cutaneous disorder had either focal or diffuse 

___EEG changes. In one patient!® with a focal 
E abnormality in the EEG, brain tissue was ob- 
tained, but the histological results were normal 
except for focal hemorrhages. 


The etiology of our patient’s growth retarda- 
tion could either be a part of her total syn- 
drome or due to her failure to eat. Failure to 
thrive was also found in the case of Monahan 
t al.21 
atient’s mother had a febrile illness of 

unknownęorigin in her first trimester of preg- 
Ei nancy. The clinical signs and symptoms suggest 
f that the illness was viral, but no viral studies 
| were done. The child’s generalized lymphade- 
nopathy, follicular conjunctivitis in the der- 
moid, and unknown febrile illness raise a suspi- 
| cion of a persistent viral agent. However, we do 
not know when the lymphadenopathy and fol- 
licular conjunctivitis had their onset. It would 
be purely conjectural to implicate a virus as 

the causal agent in this case. 


The association of dermoids, branchial arch 
anomalies, and neurocutaneous disorders with 
tosis,12,19 lipomatosis,12 neurofibroma- 
and possibly lymphomatosis should sig- 
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An attempt has been made to link the 
findings in the present case to several entities 
which fall into the category of ectomesodermal 
dysgenesis. In our patient the branchial arch 
anomalies, the abnormal cutaneous findings, 
and all the associated features seem to be 
intricately related. 


Proposed Classification 


It is apparent that the case reports of 
dermoids as well as branchial arch anom- 
alies are poorly organized. A classification is 
therefore proposed. This classification may 
be used for case reports of branchial arch 
anomalies with or without dermoids; for 
case reports of very specific syndromes such 
as that of Goldenhar; for case reports associ- 
ated with tumor formation or other out- 
standing features; and for statements relat- 
ing to possible roles of etiology. Therefore, 
the characteristics of individual case reports 
would be more easily recognizable. 

The classification is based on the follow- 
ing: (1) the derivatives of the branchial 
region of the embryo taken from Arey? in 
Table 2, and (2) the derivatives of em- 
bryonal tissue giving rise to the various 
parts of the fully formed eye modified from 
Mann* in Table 3. 

In the proposed classificaton, one uses 
the branchial arch Roman numeral from 
which the anomaly is derived. The associ- 
ated tissues are given a letter as seen in 
Table 2. The eye anomaly corresponding to 
the appropriate embryonal tissue is given an 
Arabic numeral as seen in Table 3. 

Descriptive terms are used for outstand- 
ing features of the clinical case whether or 
not they fit into the above categories. Final- 
ly, descriptive terms should be used for pos- 
sible etiologic mechanisms. 

Goldenhar’s syndrome (oculoauriculover- 
tebral dysplasia) serves as an example for 
this classification. This syndrome consists of 
auricular appendices (branchial arches IB 
and IIB from Table 2), pretragal blind-end- 
ed fistulas (branchial arch ITA from Table 
2), epibulbar dermoids or lipodermoids (1 
and 5 from Table 3) associated with verte- 
bral anomalies. The formula for this syn- 
drome is IB, ITB, ITA/1,5. 


As another example, our patient is° 


classified. Her findings were small hypo- 
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pharynx (branchial arches IIIF and IVF), 
bilateral limbal dermoid choristomas (1 and 
5), associated with generalized lymphade- 
nopathy including follicular conjunctivitis, 
cutaneous nevi, hyperpigmentation (possi- 
bly incontinentia pigmenti), incomplete 
alopecia, mental retardation, and growth re- 
tardation, with a possible role of a viral 
infectious etiologic agent. The formula for 
our patient is IIIF, IVF/1,5. Thus, the anom- 
alies have been classified according to their 
proper branchial arch and tissue derivatives. 


This investigation was supported in part by Pub- 
lic Health Service grant 5-T01-EY-00018-14. 


Thomas C. Peebles, MD, was the pediatyj 
sultant; Thomas J. Fitzpatrick, MD, was tj 
tology consultant; Taylor R. Smith, 
the histopathology. 
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oristomas; 
branchial arch anomalies; embryogy; classi- 
fication; incontinentia pigmenti; hypopharynx; 
generalized lymphadenopathy; neurocutaneous 
syndrome; ectomesodermal dysgenesis; mental 
retardation. 


Key Words.—Limbal dermoid 


Nonproprietary and Trade Name 
of Drug 


Thalidomide—K evaden. 
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Surgical Torsion of the Globe as Treatment 
for Retinal Detachment 


Daniel T. Weidenthal, MD, and Hiram H. Hardesty, MD, Cleveland 


A patient with a retinal detachment resulting 
from a giant retinal tear was treated wih s ‘leral 
buckling and intorsion of the globe 90° to lace 
the tear in a dependent position. The retinu was 
successfully reattached, but intolerable diplopia re- 
sulted. Comfortable binocular vision was reestab- 
lished only after the performance of appropriate 
oblique muscle surgery. 


A RETINAL detachment resulting from a 

giant retinal tear is a difficult challenge for 
e the most experienced retinal surgeon. 
The success rate is low, and for this reason 
all approaches to therapy deserve considera- 
tion.!:2 Recently, one of us (D.T.W.) treated 
a retinal detachment from an extensive 
giant tear by surgically intorting the globe 
90° and allowing it to remain in this posi- 
ion for two months. This resulted in reat- 
nt of the retina. However, consider- 
able difffulty was encountered in restoring 
the globe to its original cyclovertical posi- 
tion and reestablishing binocular function. 








Report of a Case 


The patient, a 55-year-old white man, under- 
went bilateral cataract surgery in 1966 without 
complication. He noted a decrease in vision in 
the right eye early in April 1969, and was 
found to have a retinal detachment and a giant 
retinal tear extending from 12:30 to 5:30 


SubmAted for publication Aug 2, 1971. 
the Department of Surgery, Division of 
Oplfhalmology, St. Lukes Hospital, Cleveland. 
print requests to 11201 Shaker Blvd, Cleveland 
104 (Dr. Weidenthal). 





Fig 1.—Preoperative drawing showing giant tear and 
complete retinal detachment. 


Fig 2.—External appearance of globe in intorted 
position showing peripheral iridectomy in horizontal 
meridian. 
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Fig 3.—Appearance of fundus on 13th postoperative 
day showing retina in intorted position. Macula is seen 
superior to optic disc with giant tear dependent. 


o'clock (Fig 1). The vision in the right eye was 
20/100, and vision in the left eye was 20/30. 
The left fundus was normal. 

On April 13, 1969, a conventional scleral 
buckling procedure was attempted. The medial 
rectus muscle was detached, and a scleral bed 
was dissected extending from 12 to 6 o'clock. 
Diathermy was placed in the bed of the buckle, 
and a silicone implant and encircling band were 
positioned. A large amount of subretinal fluid 
was drained, and the flap sutures across the 
implant were drawn up. Ophthalmoscopy re- 
vealed that the posterior edge of the giant 
retinal tear had rolled toward the optic disc. 
Indented choroid could be seen through the 
open retinal tear. After the perforation site was 
closed, the flap sutures were drawn up, making 
the buckle as high as possible. This did not 
improve the fundus picture. It appeared that 
this giant tear could not be closed, and that it 
would not be possible to reattach the retina if 
the surgery were terminated at this point. It 
was then decided to intort the globe 90° to 
place the retinal tear in a dependent position. 

Intorsion was accomplished by the use of 
traction sutures. A double armed 4-0 silk suture 
was placed in the stump of the medial rectus 
muscle. Previously, the medial rectus had been 
tagged, separated from its scleral insertion, and 
allowed to retract. The traction suture was 
then passed beneath the inferior rectus, and 
brought out through the lower lid below the 
lateral canthus. It was then tied under tension 
over a rubber peg. Next, a similar suture was 
“placed through the scleral insertion of the lat- 
eral rectus muscle, passed above the superior 


DATE 


Fig 4.—Appearance of fundus on 20th postopera- 
tive day. Folds have diminished in size and retina is 
flat posterior to buckle. 


rectus, and brought out through the upper lid 
above the medial canthus. The combined effect 
of these two traction sutures produced 90° of 
intorsion. The degree of intorsion was easy to 
determine because the patient’s 12 o’clock pe- 
ripheral iridectomy was now visible in the same 
meridian as the medial canthus (Fig 2). With 
the globe intorted 90° and fixed, the fundus 
was visualized. There was very little change in 


the relation of the retina to the buckle. It mass- 


noted that the central retinal vessels were pa- 
tent. When intorsion was continued beyond 
100°, the circulation to the retina was visibly 
embarrassed. 

During the postoperative period, the patient 
was kept in bed with his head elevated 30°. He 
was allowed to sit for meals and was allowed 
bathroom privileges. During the first postoper 
tive week most of the subretinal fluid a 
A well-defined buckle was evident in tfe inferi- 
or portion of the fundus by the 13th postopera- 
tive day (Fig 3). At this time the temporal 
traction suture was released. The nasal traction 
suture was released on the 20th postoperative 
day. 

By then, the retinal folds on the buckle had 
diminished (Fig 4). Removal of both traction 
sutures resulted in a lessening of approximately 
45° of the intorsion. By the 27th postoperative 
day, central vision had returned to 20/60, and 
the retina was flat with the exception of a small 
communicating fold on the buckle (Fig 5). 
Photocoagulation was applied to this a 

On the 58th day, an attempt was to 
surgically extort the globe the remaining 45° 
its normal position. The conjunctiva and Ten 
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Fig 5.—Appearance of fundus on 27th postoperative 
day. Intorsion lessened after traction sutures were re- 
moved. 


ons capsule were carefully incised, and the 
previously released medial rectus muscle was 
reattached to its original scleral insertion. After 
this procedure the patient’s eye was still intort- 
ed ten degrees, and there was paresis of the 
right medial rectus muscle. In addition, eleva- 
tion of the right eye was limited. 

Four months after the original detachment 
surgery a second attempt was made to restore 
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Fig 6.—Red line of Maddox rod appears 
residual intorsion. 
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binocular vision. A maximal resection of the 
medial rectus muscle was carried out. Also, the 
inferior rectus muscle was recessed 4 mm to 
improve elevation of the right eye. This pro- 
cedure was successful in restoring adduction, 
but elevation was little improved, and the right 
eye remained intorted ten degrees. 

The retina remained attached, and the cor- 
rected vision was now 20/40, but the patient 
had intolerable diplopia. At this point, he was 
referred for consultation because of the com- 
plex motility problem (H.H.H.). 

When seen in consultation, the patients 
chief complaint was constant diplopia with 
marked tilting of objects viewed with the right 
eye. Measuring the amount of intorsion with 
the Maddox rod revealed intorsion of ten de- 
grees (Fig 6). A left hypertropia was found in 
all fields of gaze, and the patient had marked 
limitation of elevation of the right eye. 

It was evident that to restore single binocular 
vision, the ability to elevate the right eye had 
to be improved and the intorsion lessened. 
Since the right inferior rectus muscle had been 
recessed previously, it was decided to resect the 
right superior rectus to improve elevation. Also, 
a tenectomy of the right superior oblique was 
thought to be essential both to reduce the 
intorsion and to further facilitate elevation. 

On Oct 30, 1969, a 6 mm resection of the 
superior rectus muscle and a 4 mm superior 
oblique tenectomy was performed on the right 


horizonal to patient indicating ten degrees of 
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Fig 7.—Patient 18 months after last muscle proce- 
dure. 


eye. When seen five weeks later, the patient 
had a small head tilt, but was fusing and 
comfortable. 

Eighteen months following the patient’s last 
surgical procedure, he was still comfortable, 
and his head tilt was almost imperceptable (Fig 
7). With the Titmus stereotest he was able to 
fuse the fly, all of the animals, and seven of the 
circles. 


Comment 


The purpose of intorting the globe was to 
take advantage of the favorable effect of 
gravity on the retina. It is known that reti- 
nal detachments resulting from retinal dial- 
yses located in the inferior portions of the 
retina have a favorable prognosis.’ Gravity 
has a favorable effect on such lesions by 





adverse effect on tears located infhe lateral 
or superior portion of the fundus. Gravity 
opens these dialyses when thie atient is in 
an upright position. By intorting the glove 
90°, it was possible to place this nasal giant 
tear in a dependent position so that the 
retina unrolled and became adherent to the 
buckle. This concept was described by Bar- 
rios et al in 1959.4 

Intorsion of the globe produced marked 
overaction of the right superior oblique as 
well as paresis of the right inferior oblique. 
This is not surprising. When the globe was 
intorted the insertion of the superior oblique 
was moved toward the trochlea. Within two 
months, contracture developed in this slack 
muscle which resulted in marked over- 
action. Conversely, the inferior oblique was 
stretched by surgical intorsion and became 
paretic. The combined action of these me- 
chanically altered muscles produced intor- 
sion and limited elevation. Effective muscle 
surgery was possible only when this was 
realized. 
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Cryosurgical Closure of Filtering Blebs 


Gilbert W. Cleasby, MD; Wayne E. Fung, MD; and Robert G. Webster, Jr., MD, San Francisco 


Cryosurgery has been found to be a safe and ef- 

e fective means of eliminating unwanted filtering 

= blebs. Ten cases have been successfully treated 
with few complications. 


> 


An UNPLANNED postoperative filtering 
bleb is a persistent complication of cataract 
extraction. This problem develops in only a 
small percent of cases, usually results in no 
serious complications, and may subside spon- 
taneously. However, there are occasional 
cases with persistent blebs in which the size 
of the lesion, thinness of the wall, irritation, 
hypotony, or interference with contact lens 
wear makes elimination desirable. 

In recent years, there have been a small 
number of publications discussing this prob- 
lem and advocating various surgical tech- 
niques for closure.'* The results in nine 
cases! and eight cases? were successful. Com- 
plications have been infrequent except for 
postoperative development of glaucoma in 
two cases.! In this paper, a technique for 
e of blebs by cryosurgery is presented. 
Ten were treated and successful closure 
has been obtained in all. 









Technique 


The patients are prepared in the usual man- 
ner for surgery under local anesthesia. A retro- 
- bulbar block is performed. The cryosurgery 
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unit (Union Carbide-Linde) is prepared. The 
standard retinal probe is used for smaller blebs. 
For larger blebs, a specially made probe with a 
4 X 8 mm tip is used. As outlined in the case 
reports, all treatment applications were made 
at —80 C. Each application site is usually frozen 
for 30 seconds twice (freeze-thaw-freeze tech- 
nique). The number of sites is determined by 
the size of the bleb. Postoperatively, the pa- 
tients are treated topically with cycloplegic and 
corticosteroid drugs until the anterior segment 
is quiet. The eye is usually white and the 
anterior chamber clear in one to two weeks. If 
the bleb persists, a second treatment is given in 
a few months. This was necessary in only two 
cases. 


Report of Cases 


CASE 1.—A filtering bleb measuring 3 X 4 
mm developed at the superior nasal limbus of 
the left eye in a 55-year-old white woman 
shortly after uncomplicated intracapsular cata- 
ract extraction (Fig 1). A good result following 
intracapsular cataract extraction of the other 
eye had been obtained three years previously. 
Details of surgery were limbal based conjunc- 
tival flap; chymotrypsin; uncomplicated delivery 
by erysiphake; six buried 7-0 chromic catgut 
sutures; and no postoperative problems other 
than bleb formation. The patient complained of 
irritation and wished to wear a contact lens, as 
she did on the other eye. Cryosurgery 344 
months postoperatively consisted of treatment at 
one site with the standard retinal probe for 30 
seconds at 80C twice (freeze-thaw-freeze tech- 
nique). The bleb became smaller, but persisted. 
A second treatment with the same factors six 
weeks later resulted in complete obliteration of 
the bleb in two weeks. There have been no com- 
plications, and the patient is wearing a contact 
lens (Fig 2). 

CAsE 2.—This patient, a 56-year-old white 
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Fig 1.—Filtering bleb superior nasally, left eye, 314 
months after uncomplicated intracapsular cataract ex- 
traction (case 1). 


man, was under treatment for chronic open 
angle glaucoma for six years prior to left intra- 
capsular cataract extraction. The result was 
successful, and right intracapsular cataract ex- 
traction was performed six months later. Two 
months postoperatively, the right eye had de- 
veloped small blebs with minimal iris incarcera- 
tions superior nasally and superior temporally. 
Details of surgery were as follows: fornix based 
conjunctival flap; no chymotrypsin; posterior 
sclerotomy for vitreous pressure; uncomplicated 
eryoextraction; six buried 8-0 white silk su- 
tures; and no postoperative problems except for 
small blebs with minimal iris incarceration and 
moderate elevation of intraocular pressure on 
maximum medical management. The patient 
complained of irritation and wished to wear a 
contact lens, as he did on the other eye. Cryo- 
surgery eight months postoperatively consisted 
of treatment at one site on each bleb with the 
standard retinal probe for 30 seconds at —80 C 
twice. In addition, because of his glaucoma, 12 
applications were made around the eye over 
the ciliary body for 30 seconds at each site. The 
blebs were flat two weeks after treatment. Com- 
plications consisted of moderate iritis with a 
light scattering of granular pigment through 
the anterior chamber and vitreous. The patient 
now wears a contact lens, and the intraocular 
pressure is normal on minimum medical man- 
agement. 

CASE 3.—This 47-year-old white man had had 
an uncomplicated intracapsular cataract extrac- 
tion on his left eye two months prior to right 
intracapsular cataract extraction. Six weeks af- 
ter the latter operation, he had a large 3 x 5 
mm superior temporal limbal bleb on the right 
eye. Details of surgery were as follows: limbal 

evased conjunctival flap; chymotrypsin used; un- 
complicated cryoextraction; three buried 7-0 
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Fig 2.—Appearance of left eye 714 months after 
cryosurgery; contact lens in place (case 1). 





Fig 3.—Filtering bleb 314 months after left extra- 
capsular cataract extraction (case 5). 











Fig 4.—Appearance of bleb five months after cryo- k 
surgery (case 5). 
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Fig 5.—Filtering bleb four months after left intra- 
capsular cataract extraction (case 6). 


black silk sutures, one of which was removed 
at the time of cryosurgery. The patient com- 
plained of foreign body sensation and wished to 
wear a contact lens. Cryosurgery two months 
_ postoperatively consisted of treatment at two 
sites on the bleb with the large probe for 30 
seconds at —80C twice. The bleb gradually 
flattened completely over a six-month period. 
Complications consisted of dispersion of granu- 
lar pigment under the treated conjunctiva and 
in the anterior chamber. The eye developed hy- 
potony (2 mm) with macular edema 16 months 
later and with reduction of corrected vision to 
20/50 from the previous 20/20. Treatment 
with topically applied corticosteroid has resulted 
in elevation of intraocular pressure to 8 mm 
Hg and improvement of vision to 20/30. 
CASE 4.—Penetrating keratoplasty had been 
_ performed in the past for keratoconus on both 
eyes of this 57-year-old white woman prior to 
right intracapsular cataract extraction. Two 
after cataract surgery a large 4 X 6 mm 
li b was present superior nasally, associ- 
ated with an obvious fistula. Repair with a 
scleral inlay graft was temporarily successful, 
but the bleb recurred. Details of cataract sur- 
_ gery were as follows: limbal based conjunctival 
flap; chymotrypsin not used; uncomplicated de- 
livery by cryoextraction; six 8-0 black silk su- 
tures were used and were removed three weeks 
_ after surgery; and no postoperative problems 
other than bleb formation. The patient com- 
plained of irritation and wished to wear a 
contact lens; the bleb was extremely large and 
thin walled. Cryosurgery 24% years after cata- 
ract extraction consisted of treatment at one 
site on the bleb with the large probe for 30 


seconds at —80C twice. The bleb flattened — 


completely i in two months. There was no com- 
piei except for pone mea of epithelial 
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Fig 6.—Appearance of left eye five months after cryo- 
Surgery (case 6). 


edema of the graft. This has been corrected 
with a glued-on contact lens. 

CASE 5.—This patient, a 69-year-old white 
woman, developed unilateral cataract. Six 
weeks after surgery she was seen to haye a 
2X 3 mm limbal bleb super‘or nasally on the 
operated left eye (Fig 3). Details of surgery 
were as follows: fornix based conjunctival flap; 
chymotrypsin not used; extracapsular extrac- 
tion (unplanned) by cryosurgical technique; six 
buried 8-0 white silk sutures; and no postopera- 
tive problems other than bleb formation. The 
patient had no symptoms, but wished to wear a 
contact lens. Cryosurgery 344 months postoper- 
atively consisted of treatment at one site with 
the standard retinal probe for 30 seconds at —80 
C twice. The bleb became smaller, but persist- 
ed. A second treatment with the same factors 
four months later resulted in obliteration of the 
bleb in two months (Fig 4). There have been 
no complications and the patient is wearing a 
contact lens with vision corrected to 20/15. 

CASE 6.—This patient, a 72-year-old white 
woman, was found to have bilateral senile type 
cataract. Intracapsular extraction was per- 


formed without complication on the left eye. — 
Two weeks later, she developed a 3X 6 mm 


filtering bleb superior nasally (Fig 5). Details 
of surgery were as follows: fornix based 


conjunctival flap; chymotrypsin not used; un- 


complicated cryoextraction; five buried sutures 
of 8-0 white silk; and no postoperative prob- 


lems other than bleb formation. The patient 


had no irritation, but wished to wear a contact 
lens. Cryosurgery four months postoperatively 
consisted of treatment at three sites on the bleb 
with the standard retinal probe for 30 seconds 
at —80 C twice at each site. The bleb gradually | 
subsided over a four-month period (Fig 6).” 
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Fig 7.—Filtering bleb four months after right intra- 
capsular cataract extraction (case 7). 


scattering of granular pigment in the anterior 
chamber and a small peripheral anterior synech- 
ia at the site of the bleb. The patient is now 
wearing a contact lens successfully. 

CASE 7.—Uncomplicated intracapsular cata- 
ract extraction had been performed previously 
on the left eye of this 68-year-old white wom- 
an. Right intracapsular cataract extraction was 
performed without incident six months later, 
but a large 4X6 mm thin walled superior 
nasal bleb was present one month after surgery 
(Fig 7). Details of surgery were as follows: 
limbal based conjunctival flap; chymotrypsin 
used; uncomplicated delivery by forceps; seven 
buried 6-0 chromic catgut sutures; and no post- 
operative problems other than bleb formation. 
The patient complained of some irritation and 
wished to wear a contact lens. Cryosurgery 414 
months postoperatively consisted of treatment 
at one site on the bleb with the large probe for 
30 seconds at —80 C twice. Complications con- 
sisted of subconjunctival hemorrhage and scat- 
tered granular pigment under the conjunctiva 
and in the anterior chamber (Fig. 8). She also 
developed a small peripheral anterior synechia 
at the site of treatment. The bleb was almost 
completely gone after two months (Fig 9). 

CASE 8.—This patient, a 69-year-old white 
woman, was seen with chronic narrow angle 
glaucoma and cataract in both eyes. The ten- 
sion was uncontrolled by medical means in her 

right eye, so peripheral iridectomy was per- 
formed. She suffered postoperative vomiting 
and developed a wound leak with a superior 


_limbal bleb measuring 2* 2 mm one week 


postoperatively. Details of surgery were as fol- 
lows: limbal based conjunctival flap; uncompli- 
cated peripheral iridectomy with immediate 
eand permanent deepening of the anterior 
chamber and control of the glaucoma; and no 
postoperative problems except for bleb forma- 
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Fig 8.—Appearance of bleb two weeks after cryosur- 
gery, with subconjunctival hemorrhage and pigment 
(case 7). 





Fig 9.—Appearance of eye four months after cryo- 
surgery (case 7). 


tion. The patient had no complaints, but the 


cataract gradually became mature. She wished 


to have cataract surgery. It was anticipated 
that she would wear a contact lens, since t 
cataract in the other eye remained i 
with good corrected vision. Cryosurgery was 
performed 514 years after her iridectomy and 
consisted of treatment at one site on the bleb 
with the standard retinal probe for 20 seconds 
at —80 C twice. The bleb flattened in two 
weeks with no elevation of intraocular pressure. 
Future cataract surgery is anticipated. 

CASE 9.—Unilateral cataract developed in this 
45-year-old white woman. Uneventful right in- 
tracapsular cataract extraction was performed. 
One week after surgery, she vomited and de- 
veloped a flat anterior chamber. This cleared 
on binocular occlusion, but a large 4X7 
mm filtering bleb developed superior nasally 
three weeks postoperatively. Details of sur- 
gery were as follows: limbal based conjunctival 
flap; chymotrypsin used; uncomplicated cryo- 
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extraction; and three 7-0 black silk mattress 
sutures placed for subsequent removal. The 
patient complained of irritation and wished 
to wear a contact lens. Cryosurgery three 
months postoperatively consisted of treatment 
at one site on the bleb with the large retinal 
probe for 20 seconds at -—80C twice. The 
bleb flattened in four weeks with no com- 
plications except for moderate iritis and 
dispersion of granular pigment in the anterior 
chamber and under the limbal conjunctiva. 

CASE 10.—Uncomplicated intracapsular cata- 
ract extraction was performed on the left eye 
of this 59-year-old white woman. Two weeks 
later, she had developed a large 5 X 10 mm 
superior filtering bleb. Details of surgery were 
as follows: fornix based conjunctival flap; chy- 
motrypsin used; uncomplicated cryoextraction; 
p= three buried 7-0 black silk sutures and four 
+ buried 9-0 nylon sutures; and no postoperative 

problems other than bleb formation. The pa- 
tient complained of severe irritation and was 
considered to be a candidate for contact lens 
wear if the bleb could be eliminated. Cryosur- 
gery nine months postoperatively consisted of 
treatment at six sites with the standard retinal 
probe for 30 seconds at —80 C twice at each site. 
The bleb had flattened in one month and the 
patient was quite comfortable. There were no 
complications except for granular pigment un- 
der the limbal conjunctiva. 


Bh 
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Comment 


Cryosurgical closure of unwanted filtering 
blebs appears to be an effective technique. In 
all ten cases treated, successful closure of the 
bleb was obtained. Complications have been 
infrequent. Subconjunctival hemorrhage and 
scattering of granular pigment in the bleb 
and the anterior chamber are seen in some 
patients. Two patients have formed small 
peripheral anterior synechiae at the treat- 
ment sites. No eyes have developed glau- 
coma. The only serious late event was the 
onset of hypotony 16 months later in case 3. 
Since the effect of cryosurgery on the ciliary 
body is usually complete in approximately 
one month,4+5 we cannot be certain that this 
problem is due to the treatment itself. In the 
majority of cases the intraocular pressure 
rose 2 to 5 mm Hg after closure of the bleb. 

As have others, we could find no specific 
cause and effect relationship between the 
development of blebs and surgical technique 
or operative and postoperative complications 
related to cataract extraction. 


Key Words.—Cryosurgery; filtering blebs; 
cataract surgery, complications of; hypotony; 
contact lens wear after cataract surgery. 
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of a Clinical Glare Tester 


David Miller, MD; Marvin E. Jernigan, MS; 


Stanley Molnar, MS; Ernst Wolf, PhD; and Joel Newman, Boston 


A glare sensitivity tester has been designed to 
be used in a Clinical setting. The report describes 
how the basic variables in the device were arrived 
at (ie, glare source, intensity, shape, testing dis- 
tance, angle between target and glare source, tar- 
get size, and ambient lighting conditions). Finally, 
the report describes the glare sensitivity and visual 
acuity determined on a series of subjects who took 
the tests looking through a series of optical cells 
of varying turbidity. The turbid optical cells were 
used in order to simulate progressive degrees of 
corneal clouding. The results indicated the mild de- 
grees of turbidity increase glare sensitivity but do 
not affect visual acuity. As turbidity increases, glare 
sensitivity increases but at a reduced rate, whereas 
visual acuity suffers at a rapid rate. 


Have YOU ever driven home on a snowy 
night? Recall how the road markings which 
were barely visible through the snow-splat- 
tered windshield, became completely obliter- 
ated when the beam of the headlights of an 
oncoming car struck your windshield. In this 
example, the snow on the windshield has two 
effects on vision. First, it prevents some light 
from reaching the driver’s eyes, thus dimming 
the details of the road. Second, it scatters the 
light of the oncoming headlight onto the 
driver’s retina, thus washing out the contrast 
of the image of the road markings. 

A number of pathologic eye conditions 
exist in which the patient’s visual world 
appears as if seen through a snow-splattered 
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windshield; for example, corneal edema (the 
mild form seen with an ill-fitting contact 
lens, and the severe type in endothelial dys- 
trophy), corneal scars, cells and flare in the 
anterior chamber, cataracts, and vitreous 
turbidity. Each of these conditions has been 
shown to cause an increased sensitivity to 
glare.1-4 

Many of the patients with moderately 
increased ocular turbidity may have nearly 
normal visual acuity when the acuity is 
measured in a darkened examining room. 
Yet with careful questioning, many of these 
patients report that they cannot function 
normally on a bright day or that they will 
not drive at night because of the glare of 
oncoming headlights. 

Thus, these conditions of increased ocular 
turbidity present two diagnostic problems. 
The first is quantification of progression. 
Traditionally, we have always relied u 
visual acuity determinations to the 
progress of a cataract or a Fuchs’ d¥strophy. 
But as we shall show in the body of this 
report, early progression of these conditions 
do not alter visual acuity appreciably if 
determined in the traditional way. However, 
an increase in glare sensitivity appears early 
in these conditions and steadily rises with 
the progression of ocular turbidity. 

Second, in cases of increased cornea, lens, 
or vitreous cloudiness, the physician must be 
alerted that although visual acuity may be 
measured as normal under conventional ex- 
amining conditions, vision may in fact not 
be normal under bright environmental con- 







- ditions. 
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Fig 1.—Original design of glare tester, with small, 
variable glare source. 


Therefore, the purpose of this study was 
to develop and test a device which would 
simply quantify glare sensitivity. 


Method 


In essence, any glare testing apparatus must 
consist of a dazzling glare light and a target to 
be identified. One can then vary either the 
position or the brightness of the glare light 
until the target is identified correctly, or keep 
the glare light constant and vary the contrast 
of the target until threshold is reached. The 
aim of this study was to develop a sensitive, 
simple, reproducible glare testing device. 

In a series of experiments to be described, 
the major factors involved in glare testing were 
ted. 


Ea n Glare, Source Intensity.—A glare tester was 


built in which the glare source was a small disc 
of light, situated at a fixed angle from the 
target. Threshold determinations were made by 
placing different neutral density filters before 
the glare light until target orientation was 
correctly identified (Fig 1). 

Shape of Glare Source.—A glare tester was 
designed in which the glare source was a point 
source of light, of constant intensity, situated at 
a fixed angle from the target. This was com- 
pared with the effect of the circular glare 
source (Fig 2). 

Distance Between Target and Glare.—A de- 
vice was built consisting of a bright, point glare 
source on a track. At one end of the track was 
a target. The glare light was then moved away 








Fig 2.—Glare tester ultimately used for experi- 
ments reported in this paper. Note that target is lo- 
cated within center of circular fluorescent glare light. 


Fig 3.—Glare testing setup in which small strong 
glare light is moved away from target until it is iden- 
tified correctly. 


4 


from the target until the target orientation was 
correctly identified (Fig 3). 

Black on White vs White on Black Target. 
—Two series of Landolt rings, identical in size 
and orientation, but differing only in that one 
series was black rings on a white background 
and the second was white rings on a dark 
background, were placed in the glare tester, 
and thresholds were determined on eight sub- 
jects. 

Target Size.—A series of Landolt rings sub- 
tending Snellen equivalents of 20/20, 20/40, 
20/60, and 20/400 were presented to a series of 
patients in order to determine which size would 
have the widest application and the sharpest 
threshold in an office environment. 
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Distance of Subject From the Tester.—Glare 
tests were performed on four subjects, using a 
series of cloudy cells which simulate ocular 
turbidity, at 10 feet, 5 feet, 24% feet, and 15 
inches. The purpose of the test was to deter- 
mine at which distance minimal amounts of 
turbidity could be: ‘detected using the glare 
tester. 

Light vs Dark Room.—Glare tests were per- 
formed on four subjects in a brightly lit room, 
a dimly lit room, and a dark room. Results and 
comments of the subjects were then tabulated. 

Pupil Effect.—The glare threshold was de- 
termined on three normal subjects, as each 
looked through a combination of a 3.5 mm 
artificial pupil and a series of neutral density 
filters. The neutral density filters ranged from 
0.1 to 1.0 in 0.1 log unit steps. 

Instrument Range.—Neutral density filters 
from 0.1 to 6.7 were used to determine the 
maximum range needed for normal-sighted 
young subjects, varying in age from 3 (a preco- 
cius child) to 40 years of age. 

Scatterers.—Once a 


simple, reproducible 


= glare tester was evolved, the following experi- 
= ments were performed. Since the aim of the 


device was to quantitate, in terms of glare 
sensitivity, various degrees of ocular turbidity, 
a realistic model had to be devised which simu- 
lated ocular turbidity in progressive steps. The 
simulator chosen was a series of optical cells 
containing increasing concentrations of a latex 
suspension. The size of the latex particles 
ranged from 6 to 14u. (This size was chosen 
because the particles are the same size as the 
basal corneal epithelial cells, thus mimicking 
different degrees of epithelial edema.) Each 
suspension was categorized by its attenuating 
effect on a collimated coherent light source 
(Spectra Physics He-Ne laser model 132). 
Light measurements were made with a gam- 
ma scientific photo meter (model 2020). The 
cloudy optical cells were placed 12 mm from 
the photometer head, whose entrance pupil was 


3 mm. This was done to duplicate the collection 


angle of the experimental conditions. Optical 
cells used had transmissions of 90%, 82%, 62%, 
27%, 9%, and 8%. (The equivalent in neutral 


density units were 0.04, 0.08, 0.21, 0.57 1.1, 


2.) 
-= Ten subjects with normal vision and no evi- 


| dence of eye pathological conditions, ranging in 


age from 7 to 40 years, were evaluated on the 
pe tester while they looked monocularly 
through each of the six optical cells, as well as 
with no cell. “Monocular visual acuity was also 
determined on ten subjects as they looked 
through a series of progressively cloudy optical 
cells. In these tests, a Snellen chait situated 20- 
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feet away was employed. The chart was illumi- 
nated by a 75 watt desk lamp, placed one foot 
away. Measurements were taken when the 
room was darkened and when it was brightly 
illuminated. 

Refraction.—In order to determine the effect 
of refractive error on threshold determinations, 
the following experiment was performed on tw 
different subjects. First, each subject was seater 
15 inches from an illuminated reduced Snellen 
chart. A refraction followed, in which the pa- 
tient was given the maximum amount of plus 
lens power needed to just see the 20/20 line. At 
this point, the threshold with the glare tester 
was determined. Plus lenses were then added in 
+0.5 diopter steps. For each 0.50 D step, visual 
acuity was measured, and then the threshold 
for the glare tester noted. 


Results 


Glare Source Intensity—Using a small, 
variable glare light, it was found that the 
threshold results became more variable as 
the experiments proceeded. It soon became 
apparent that the subjects seemed to feel 
compelled to look directly at the small glare 
source. This would produce a negative after 
image which would then interfere with fur- 
ther threshold determination. 

Shape of Glare Source.—The presence of 
a small source of glare proved fatiguing. 
Some subjects reported that the glare light 
actually appeared to move. To the contrary, 
a circular fluorescent glare source was much 
less fatiguing and helped the subject’s fixa- 
tion on the target located at the center of 
the circular glare light. 

Distance Between Target and Glare.— 
Varying the distance between a filament 
glare source and the target suffered tw 
major disadvantages. First, the small glare 
light again proved fatiguing. Second, accurate 
threshold determination required a long 
testing distance (3 meters) and long track 
(1 meter) on which to move the glare light. 
This tended to make the device large and 
unwieldy. 

Black on White vs White on Black Tar- 
get.—Ejight subjects took the test at 1 and 2 
meters (using no cloudy filter), first with 
black on white, then white on black targets. 
There was no statistical difference between 
the thresholds of the two groups. Two sub- 
jects repeated these tests, looking through 
the series of turbid cells. Again, no statisti- 


cally significant difference was noted be- 
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Table 1.—Effect of Distance on Glare Testing 








Test 
Distance Glare Threshold Glare Threshold 
* (inches) 100% Transmission 10% Transmission Difference 
o 120 1.74 0.7 1.04 
30 2.0 0.8 2 
15 3.14 0.95 2.19 
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Table 2.—Results of Tests With Sun in Different Positions 


Transmission of 
Optical Cell (%) 


Visual Acuity 
(Sun to Right) 


5 CF 4 inches 
10 20/25 
25 20/15 


Visual Acuity 
(Sun to Left) | 
| HM HM 
20/25 


20/10 


Visual Acuity 
(Sun in Back) 


Visual Acuity 
(Sun in Front) 


HM 


i 


CF 6 ft 20/10 
20/70 20/10 


50 20/10 20/10 20/15 20/10 
80 20/10 20/10 20/10 20/10 
92 20/10 20/10 20/10 20/10 








* CF indicates counting fingers, and HM, hand movements. 


‘tween the types of targets. However, since 


the scale of luminance was changed in 0.2 
log unit steps, it is possible that if the device 
moved in 0.1 unit steps, a difference might 
have been uncovered. 


Target size.—In order to cover the widest 
clinical population of patients (ie, old people, 
people with visual acuity of 20/200, young 
people, people with acuities of 20/10), Lan- 
dolt rings with various angular subtense 
were tested. The 20/400 angular subtense at 
a test distance of 15 inches included the 
broadest range of patients. 

Distance of Subject From Test Appara- 
is.—The mean results for ten normal sub- 
ing the test while looking through a 


clear. optical cell and then a cell which 


transmitted 10% of the incident light is 
given in Table 1 for three test distances (ie, 
120 inches, 30 inches, and 15 inches). 

The results are given in terms of the 
neutral density filter necessary to reduce the 
contrast of the Landolt ring to threshold. 
The results show that at 15 inches, a con- 
stant range of simulated ocular turbidity 
spans the widest range of glare sensitivity 
readings, suggesting that small changes in 
ocular turbidity would best be picked up at 
15 inches. 


Testing in a Light vs Dark Room.—In a 


well-lighted room, all four subjects noted 


\ 
\ 





Table 3.—Effect of Refractive Error on Near 
Visual Acuity and Thresholds With Glare Tests 
OU TS a a aI OK 












Refractive Threshold 

Error Visual Acuity Glare Light on 
0.00 20/20 3.2 
+0.50 20/235 2.9 
+1.00 20/40 2.9 
+1.50 20/70 2.7 
EE 200 20/200 2.7 
+2.50 20/250— 1.9 
+3.00 20/400 1.4 


+3.50 20/400— Not obtainable 





bothersome reflections from the protective 
glass cover overlying the target, which inter- 
fered with threshold determinations. Fur- 
thermore, a high level of ambient light acted 
as added illumination so that the target 
could be identified even when minimum 
background illumination was provided: by 
the instrument. 

Pupil Effect—The question arose wheth- 
er the progressive series of turbid optical 


cells would affect pupil size. If they did, et 
would such a pupillary change alter the — 


light level of the retina sufficiently to alter 
the glare threshold? Thus, an artificial pupil 
of 3.5 mm was placed in front of a subject, 

who took the glare test (glare light on) at 
30 inches. His threshold was recorded while 
looking through neutral density filters from. 
0.1 to 1.0 in 0.1 steps. 
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Fig 4.—Graph of mean contrast threshold mea- 

surements (in terms of neutral density filter necessary 

to eliminate contrast of the Landolt ring) vs optical 

cell transmission in neutral density units. Upper curve 

gives results with glare light off, lower curve with the 
glare light on. 


The results indicated that changing the 
transmitted light to the retina from 80% to 
10% did not significantly alter the glare 
threshold. This range of light transmission 
would be equivalent to the light controlling 
effect of a pupillary diameter change of from 
8 mm to 2.5 mm. 

Range of Neutral Density Filters Needed. 
—Using 25 subjects varying in age from 3 to 
40 years, all with no ocular pathological 
condition, for the particular background il- 
lumination lamp used, the lowest threshold 
found with the glare light off was 5.7 neutral 
density units. Thus a range from 0 to 6.7 
was installed in the device. 

Final Design of Glare Tester.—Therefore, 
the final glare tester had a circular fluores- 
cent dazzle glare source, used a series of 
randomly oriented 20/400 black Landolt 
wings at a distance of 15 inches, on a light 
background, and had a series of neutral 
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Fig 5.—Mean contrast threshold measurements vs 
optical cell transmission. Of upper two curves, the 
lower represents measurements with the glare light 
off (Fig 4). Topmost curve has been adjusted so that 
value of cell density has been added to neutral den- 
sity reading of glare tester. Of lower curves, lowest 
represents contrast threshold data vs optical cell 
transmission with glare light on. Second from bottom 
represents adjusted threshold, in which turbid cell den- 
sity has been added to neutral density reading of glare 
tester. 


Fig 6.—Results of mean threshold visual acuity vs 
light transmission of turbid optical cells. Upper cu 
gives results with room lights off; lower cu 
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Fig 7.—Manner in which turbid cornea scatters off axis light onto foveal image, thus decreasing 


contrast of image. 





density filters ranging from 0 to 6.7 in 0.2 

steps to dim the background (Fig 3). The 

test was taken in a dark room with the 

subject seated 15 inches from the tester with 

one eye occluded. The subject was presented 

with a continuous circular glare source while 

his contrast threshold was determined. The 

contrast was altered by progressively de- 

creasing the brightness of the background 

until the subject was just able to identify 

the correct orientation of the gap in the 

ring. 

The glare source is a circular fluorescent 

bulb of four rings and of 3,200 lumens 

int brightness, with an outside diameter of 14.5 
L ~~ cm and an inside diameter of 7 cm. 


Landolt rings are located in front of 

a translycent screen, which is illuminated 
from behind by a 250 lumen tungsten fila- 
ment bulb. The Landolt rings subtend an 
angle equivalent to a 20/40 letter when 
viewed at 10 feet. They are presented within 

an aperture of 4 cm in diameter located at 

the center of the circular glare light. Neutral 
density filters placed between the tungsten 
filament lamp and the translucent screen, 
which is the background for the Landolt 
rings, are used to reduce the contrast of the 
target by progressively darkening the back- 

~ ground. The orientation of the Landolt rings 
is presented in random order. Furthermore, 
each time a darker filter is inserted, a Lan- 


~~ 


dolt ring of different orientation is present- 
ed. 


Glare Testing.—Figure 4 shows the mean 
values obtained from testing ten normal sub- 
jects with the glare tester. A threshold was 
determined for each of the subjects, first 
with the circular glare light off and then on. 
The test was then repeated as the subject 
looked through each of the six progressively 
more turbid optical cells. The abscissa repre- 
sents the light transmission of each cloudy 
cell, converted into logarithms, or neutral 
density units. The ordinate represents 
threshold in terms of the neutral density 
filter needed to reduce the contrast of the 
target to the threshold. 


Note in Fig 4 that as the cloudiness of the 
bottle increased the background illumina- 
tion had to be increased, ie, a lower neutral 
density filter was used to reach threshold. 
This general relationship held, with the daz- 
zle glare light on and off. The slopes of the 
two curves tell us something else. For bottle 
densities of 0 to 0.21 (100% to 62% trans- 
mission), the curve is much steeper for the 
results with the glare light on than off. 
Beyond 0.21 bottle density, the curves ar 
parallel. : 

Figure 5 duplicates the two curves seen in 
Fig 4, plus two additional curves. The new 
curves stem from the curve of Fig 4, bute 
threshold values have been readjusted to 
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compensate for the neutral density effect 
(reduction in light transmission) produced by 
the optical scattering cells. Thus the trans- 
mission factor of each turbid cell has been 
added to the filter used to get the actual 
threshold level. With this manipulation, we 
have attempted to isolate the glare or scat- 
tering effect of the turbid cells from the 
opacity or light dimming effect. 

In looking at the lower set of curves in Fig 
5 (glare light on), one notices that for mildly 
turbid cells (100% to 90% transmission), the 
curves coincide. For higher densities, the 
curves diverge. 

The upper set of curves in Fig 5 (glare 
light off) seems to diverge from the very 
start. Since this particular test situation is 
very similar to a standard visual acuity test, 
it is not surprising that the corrected curve 
remains flat, until the scattering effect from 
the highly turbid cells operates on the back- 
ground illumination of the Landolt ring so 
that it produces significant glare. 

Visual Acuity Testing.—Since most clini- 
cians tend to evaluate ocular turbidity in 
terms of visual acuity, Fig 6 is a plot of the 
average visual acuity of the ten subjects 
while looking through each cloudy optical 
cell. The visual acuity test was carried out 
under two conditions: (a) without; and (b) 
with the room illumination. The acuity ob- 
viously can change significantly, both as a 
function of the ambient light conditions and 
the level of ocular turbidity or scattering. 

Note that visual acuity changes very little 
(flat slope) for the optical cells having 50% 
to 100% transmission. Actually, with the 
room lights off, there is almost no change in 
visual acuity in this range. However, a dra- 
matic fall in visual acuity is produced when 
the subjects looked through the more turbid 
cells (less than 50% transmission). The dif- 
ference in the two curves presented repre- 
sents the glare effect of the room lighting. 

Finally, it was decided to study the phe- 
nomenon of visual acuity through turbid 


cells under more natural conditions. At 


noon, on a clear bright October day, Snellen 
visual acuity testing was performed on one 
of the subjects, out of doors, under the 
following conditions. Threshold visual acu- 


_ ities were taken while he viewed the chart 


e through each of the cloudy optical cells, and 


3 se SS no ek These tests were performed 
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with ‘the sun first to the left of the subject, 
then to the right, then to the front, and 
finally behind the subject. Table 2 tious the 
results. The sun incapacitates the vision of 
the subject looking through “the turbid me- 
dia much more when the observer faces the 
sun than when it is at his back. 

Refractive Error.—Table 3 represents the 
effect of refractive error on the near visual 
acuity and then the thresholds with the 
glare tester. It is interesting to note that 
threshold with the dazzle glare light on 
changes very little until visual acuity drops 
below 20/200. The finding is consistent with 
the early work of Wolf (E.W. and P. Dieter, 
unpublished data) which showed that as 
long as the target was large, refractive error 
played a minor role in evaluating glare ef- 
fects. 


Comment 


In 1926, Holladay® thoroughly described 
the relationships between the variables in- 
volved in glare testing. He demonstrated 
that if one wished to study the effect of a 
glare source on a particular visual task, one 
may vary the intensity of the glare light 
until the task cannot be seen clearly, or one 
may move the glare light closer and closer to 
the task until it is obscured or the glare 
light may be held constant and the contrast 
of the visual task varied. Having experi- 
mented with all three systems in this and 
other studies® a few facts emerged. A small 
bright glare source, whether movable or sta- 
tionary, becomes extremely fatiguing and 


unpleasant to the subject. Second, the sub“ 


ject tends to look directly at a small Jowifht 
light, thereby producing a negative, after-im- 
age on his fovea which interferes with dis- 
crimination of the visual task at hand. By 
using an extended circular glare source, both 
problems are solved. The total brightness of 
the small glare light is now distributed over 
a much larger area, producing a lower lumi- 
nance per unit area and thereby minimizing 
the after-image problem. Furthermore, this 
geometry proves less fatiguing. Also, by 
placing the visual task in the center of the 
bright circle, the subject maintains fixation 
in the circle’s center and tends not to look at 
the glare light. 

Why the range of thresholds reported 
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looking through cells of 100% transmission 
and 10% transmission should be greater at 
15 inches than at 10 feet deserves some 
discussion. From the literature,*7-® we know 


that the glaré effect is approximately in- 
versely proportional to the square of the 


angle between the task and glare light (E. 
W. and P. Deiter, unpublished data). Thus, 
moving the tester closer to the subject in- 
creases the angle between target and glare 
light for the subject. This increase in angle 
decreases the glare effect by square factor. 
However, Newton’s law tells us that moving 
a light closer to the subject increases its 
intensity effect by a square factor. There- 
fore, the effectiveness of the glare source 
should remain essentially constant at all 
distances, since the glare intensity change 
due to patient distance is compensated for 
by the angle change between glare source 
and target. Yet, our data shows that glare 
threshold at 15 inches covered a wider range 
than at other distances. 


The clue to this puzzle presented itself 
when the glare thresholds were determined 
for various refractive errors. It became ap- 
parent that at 15 inches, the bright glare 
light produced pupillary constriction. Thus, 
the pupillary contraction limited the amount 
of glare light falling on the retina, and less 
of a glare effect was induced at 15 inches 
than at 120 inches. From Fig 4, we have 
learned that light scattering from mildly 
turbid cells produce marked changes in glare 
sensitivity. Thus, decreasing the amount of 
glare light striking the retina by pupillary 
constriction will greatly improve resistance 


re™.to glare through these clearer cells. On the 


=~ 


othes, hand, large changes in visual acuity 
result when looking through the very turbid 
cells, (opacity effect), whereas glare sensi- 
tivity changes minimally. At this end of the 
turbidity scale, then, changes in glare inten- 
sity resulting from pupillary constriction 
would be small under any circumstances. 
Table 1 clearly shows that glare thresholds 
remained similar at the three test distances 
for very turbid cells. 

Therefore, at 15 inches, the glare thresh- 
old improved under conditions of mild scat- 


‘tering, remained almost unchanged with 


strong scatterers, and so increased the 
threshold range of the tester. In appraising 
the results of the turbid optical cell experi- 
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ments, a few comments seem appropriate. 

The turbid cell has two effects on vision: 
its opacity or neutral density filter effect, 
which tends to dim the target; and the light 
scattering or glare effect which tends to fade 
the contrast of the target. Can these two 
effects be separated from each other? Figure 
4, through 6 each yield clues which help 
solve the problem. 

In Fig 4, the lower curve (glare light on) 
shows a steep slope for the mildly turbid 
cells (100% to 82%) which then leads into 
a second, slightly flatter slope. Thus in a 
glare situation, small changes within the 
mildly turbid range results in large changes 
in glare sensitivity. 

In the upper curve of Fig 4, which is 


essentially a visual acuity testing situation — 


(no glare light), the slope of the curve has 
no acute changes. 

In Fig 5, both curves have been corrected 
in an attempt to remove the neutral density 
effect of the turbid cells, leaving only the 
glare effect. In the lower curve, (glare light 
on), the portion of the curve representing 
thresholds for mild turbidity coincides with 
the noncorrected curve. This supports the 
idea that with almost no neutral density 
component to correct for, a pure glare effect 
is induced by these cells. For the more 
turbid cells, the slope flattens suggesting 
that the glare effect has been somewhat 
diminished. This could simply represent the 
attenuation of the glare light itself by the 
turbid cell. 


The upper curve of Fig 5 (glare light off) 
is essentially a visual acuity function. For 
most of the turbid cells, when a correction is 
made for their neutral density effect, the 
curve is flat. However, for the most turbid 
bottles (transmission 8% and 9%), a glare 
effect is introduced. One can only assume 
that with a high degree of single and per- 
haps multiple scattering the bright back- 
ground of the Landolt ring itself becomes a 
glare source. 

In Fig 6, we note that visual acuity is not 
significantly altered by mildly turbid bottles 
(transmission of 100% to 50%). This is 
consistent with the upper curve (glare light 
off) in Fig 5. 

If we extrapolate the laboratory data to 
the clinical situation, it appears that condi-, 
tions of mild ocular turbidity (contact fine 
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induced edema, mild corneal scars, incipient 
cataracts) have a minimal opacity or neutral 
density effect; therefore these patients can 
be expected to have an almost normal visual 
acuity. However, their glare sensitivity is 
increased and measurements of glare sensi- 
tivity can accurately quantitate the degree 
of light scattering (Fig 7) and perhaps the 
associated. loss in function. 

Once the turbidity of the lesion is in- 
creased (marked scarring or advanced 
Fuchs’ dystrophy or immature cataract) the 
glare effect is still present, but now the 
opacity effect plays a major role and visual 
acuity declines. 

Thus, it would appear that a glare testing 
device would be most useful in following 
those patients with mildly turbid media. 


The glare testing device can also differen- 
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tiate patients who complain of glare sensi- A 


tivity into a group whose annoyance is one 
of subjective discomfort and fatigue under 
bright illumination, and another group 
whose problem is actually increased ocular 
scattering and the resulting reduction in 
function. 

Finally, the device might help screen job 
applicants for tasks involving visual discrim- 
ination in the face of glaring surfaces. This 
latter idea was suggested by a letter recently 
received from a surgeon who noted that the 
white sponges in his operating field have 
become sources of glare annoyance. 

This investigation was supported in part by Pub- 
lic Health Service project center grant EY-00292, 
research grants EY-00208-11 and EY-00194, training 
grant EY-00043-05, and center grant 361-810 (Dr. 
Wolf) from the National Eye Institute; in part by 


the John A. Hartford Foundation, Inc; and in part 
by the Massachusetts Lions Eye Research Fund, Inc. 
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ERRATUM 


In the Annual Review by G. Winston Barber, “Physiological Chemistry of the 
Eye,” which appeared in the January 1972 issue of the ARCHIVES (87:72-106), some 
of the pages within the article were printed out of order. The correct order is as 


follows: pp 72-79, 82, 80, 81, 83-106. 
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Treponeme-like Forms in Chimpanzee 
Aqueous Humor and Cerebrospinal Fluid 


Frederick J. Elsas, MD; Patricia M. Cox; Janice C. Bullard; 
U. S. Grant Kuhn, III, DVM, MPH; and Francis W. Chandler, DVM, Atlanta 


Two hundred and ninety-four specimens of 
aqueous humor and cerebrospinal fluid from 34 
chimpanzees were examined for treponeme-like 
forms with a direct fluorescent antibody technique. 
One such form was found in 44 specimens from 
eight animals having a reactive fluorescent trepo- 
nemal antibody-absorption (FTA-ABS) test prior 
to experimental infection, one in 170 specimens 
from six animals having untreated experimental 
syphilis of two to three years’ duration, and one in 
14 specimens of aqueous humor from six animals 
having pinta of one to two years’ duration. None 
was seen in 49 specimens from animals with non- 
reactive FTA-ABS tests prior to experimental in- 
fection, or in 18 specimens from eight animals ex- 
amined three to four years following penicillin 
treatment for experimental syphilis. Seven percent 
of the fluids examined contained “suspicious” 
forms which could not definitely be classified as 


~ treponemes. 


“wae, 


d 


~ 


S MITH and Israel,1.2 Goldman and Gi- 
rard,3;+ Rice et al,5° Dunlop et al,’ and 
Christman et al® have reported finding spi- 
ral forms resembling Treponema pallidum 
in the aqueous humor (AH) and cerebrospi- 
nal fluid (CSF) of patients with various 
manifestations of ocular and central nervous 
system syphilis, as well as in the fluids of 
patients with latent disease. Because of this 
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provocative work, it was decided to examine 
the AH and CSF of a colony of chimpan- 
zees, maintained by the Venereal Disease 
Research Laboratory, to determine if trepo- 
neme-like forms were present in the experi- 
mental primate model of syphilis and pinta. 
This communication presents the results of 
our study. 


Material and Methods 


Two hundred and ninety-four specimens of 
AH and CSF from 34 chimpanzees were exam- 
ined over a five-year period. The specimens 
may be divided into five groups. Group 1 was 
composed of 49 specimens from 20 uninoculated 
animals having nonreactive VDRL and FTA- 
ABS tests. Group 2 was composed of specimens 
taken from eight uninoculated animals which 
had arrived at our laboratory with a reactive 
FTA-ABS test. These animals are termed “nat- 
ural” reactors. Since all of the animals used in 
this study were born in the wild, anyone of 
them may have been exposed to some unknown 
treponematosis before capture. Forty-three ex- 
aminations were performed on the fluids from 
these animals prior to experimental inocula- 
tions. In group 3, 170 specimens were examined 
from six animals having experimental syphilis 
of two to three years’ duration following inocu- 
lation with T pallidum from a human chancre.® 
In this group, 97 of the specimens were taken 
from animals having a nonreactive FTA-ABS 
test prior to inocluation, and 73 specimens from 
natural reactors. Group 4 was composed of 14 
samples of AH taken from six chimpanzees 
having pinta of one to two years’ duration, 
following inoculation with T carateum from 
humans.19 Group 5 contained 18 specimens ® 
taken from syphilitic chimpanzees treated 
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three to four years previously with 50,000 units 
of penicillin G benzathine. These animals had 
been infected one to two years before treat- 
ment. Fundus examinations were performed 
with an indirect ophthalmoscope and pupillary 
reflexes tested on all chimpanzees during the 
course of the study. 

Aqueous humor and CSF specimens were 

taken by standard techniques following general 
anesthesia with phencyclidine hydrochloride; 
specimens were never taken more frequently 
than once monthly from each animal. The 
fluids were centrifuged in capillary hematocrit 
tubes at maximum speed for 30 minutes and 
the sediment portion spread within etched 14- 
mm circles on alcohol-cleaned glass slides. The 
smears were air dried, fixed in acetone at room 
temperature for ten minutes and stored at —20 
C. 
_ A direct fluorescent antibody (FA) technique 
was performed by layering fluorescein isothio- 
cyanate (FITC) labeled anti-7 pallidum globu- 
lin of rabbit origin, previously absorbed with 
whole Reiter treponemes, onto the AH and 
CSF smears, and incubating these in a moist 
chamber for 30 minutes at room temperature. 
The conjugate had been diluted 1:40 in phos- 
phate buffered saline (PBS) containing 2% 
polysorbate 80. Following staining, the slides 
were soaked twice in PBS, pH 7.2, for five 
minutes and then rinsed in running distilled 
water for a few seconds. They were then air 
dried and cover slips affixed with one drop of 
mounting medium prepared from nine parts 
glycerine to one part PBS, pH 7.2. 

Control smears of T pallidum, Nichols strain, 
and cultivated Reiter treponeme were stained 
concurrently with the AH and CSF smears. 
Care was taken to wash the control treponemal 
smears in separate washing baths from the 
experimental slides and to avoid contamination 
of the glycerin mounting medium with trepone- 
mal organisms. 

Microscopic observations were made at 540 X 
magnification with an ultraviolet microscope 
using a darkfield condenser, a mercury lamp, a 
3-mm thick excitation filter, a barrier filter, and 
a 15-watt tungsten lamp. The entire area with- 
in the two etched circles on each slide contain- 
ing the AH or CSF smear was searched 
methodically for the presence of fluorescing 
treponeme-like forms. Morphology was verified 
by examination with tungsten light. Large areas 
of each smear were also examined first by tung- 
sten light for the presence of treponeme-like 
forms that might not fluoresce. 

Spiral forms in AH or CSF were classified as 
‘positive, negative, or suspicious of being trepo- 
nemes. Rather strict morphologic and staining 
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criteria were used for the positive group: a 
spiral form was called “positive” only if it 
possessed the typical morphology of T pallidum 
and stained as brilliantly as, the control T 
pallidum organisms. Those forms classed as 
“suspicious” either demonstrated morphology 
suggestive of but not typical of T pallidum or 
stained less brilliantly than the control organ- 
isms. 

At various times during the course of the 
experiment, normal albino rabbits were inocu- 
lated intratesticularly with a portion of the AH 
or CSF aspirated from each of the chimpan- 
zees. Two hundred rabbits were inoculated, 
though the number inoculated with material 
from each chimpanzee varied from two to eight. 
The animals were observed for one to 114 years. 
During the first six months, they were bled 
monthly and examined for the presence of 
orchitis; bleeding was performed at six-month 
intervals thereafter. 


Results 


Of the 294 specimens of AH and CSF, 
three contained spiral forms that were 
classed as positive. No more than one posi- 
tive spiral form was seen in the fluids from 
any one animal. One brightly fluorescing 
spirochete was found in the CSF of a female 
“natural” reactor before any experimental 
inoculation had been performed. A second 
positive form was found in the CSF of an- 
other female “‘natural” reactor (animal NF- 
2) 84 days following intradermal inocula- 
tion with T pallidum. The third positive 
form was found in the AH of a male 15 
months following intradermal inoculation 
with T carateum. 

Twenty-one additional spiral forms, re- 
sembling spirochetes, were classified as sus- 
picious either because they did not “stain 
brightly with FITC-anti-T pallidum globu- 
lin or their morphology was not completely 
characteristic of a pathogenic treponeme. 

The Table compares the results of exami- 
nations performed on the noninfected ani- 
mals with nonreactive serologic tests with all 
other animals at risk, ie, the natural reactors 
and all animals following experimental 
infection. Two suspicious forms were found 
in the 49 specimens from animals with non- 
reactive serologic tests prior to experimenta- 
tion. Nineteen suspicious forms and three 
positive forms were found in 245 specimens 
from natural reactors and all animals follow- 
ing infection. | 


Arch Ophthal—Vol 87, March 1972 - 


a 


$ 
e 


SN i REE . ab SE i cnet Ls Sais 
t SE Pi tS 
TREPONEME-LIKE FORMS—ELSAS ET AL 335 











Examination of AH and CSF of 34 Chimpanzees for Presence of Treponeme-like Forms 





20 Chimpanzees Having Nonreactive 


FTA-ABS Test Prior to Experimental 25 Chimpanzees Having Reactive 








Peo, 









Infection FTA-ABS Test* 
> AH CSF Total AH CSF Total 
No. of Specimens 26 23 49 135 110 245 
Negative 25 22 47 119 104 223 
Positive o O 0 1 2 3 
Suspicious 19 





* All animals following experimental infection and “natural” reactors prior to experimental infection. 


Of the 200 rabbits inoculated with speci- 
mens of AH and CSF, one developed reac- 
tive FTA-ABS and VDRL tests. This rabbit 

“was one of four inoculated with CSF from 
chimpanzee NF-2, a natural reactor in 
whom a positive form had been found fol- 
lowing inoculation with T pallidum. Ingui- 
nal nodes from this rabbit were minced and 
injected into four additional rabbits. All of 
these recipients developed reactive FTA- 
ABS and VDRL tests one month following 
the transfer. 


Comment 


Three spiral forms, indistinguishable from 
T pallidum by morphologic and staining 
criteria, were found in 294 specimens of 
chimpanzee AH and CSF. No spiral forms 
were found in the fluids of any one chimpan- 
zee on more than one occasion. The CSF 
from one animal in which a positive form 
had been found caused seroconversion of 
VDRL and FTA-ABS tests in one rabbit 


~~ of four inoculated. Node subtransfers from 
this rabbit into four others caused similar 


Peo 


seroconversion one month later, further im- 
plying*that the original chimpanzee harbored 
a pathogénic treponeme. However, none of 
the 196 additional rabbits developed reactive 
serologic tests when inoculated with body 
fluids from the remaining infected animals 
and natural reactors. It is obvious, then, that 
if pathogenic treponemes do exist in the AH 
and CSF of these syphilitic chimpanzees, 
they are exceedingly rare and difficult to 
demonstrate. The finding of the positive form 
within the AH of the chimpanzee infected 
with pinta is interesting as it implies that, 
in the experimental model, the organism may 


\g migrate widely rather than being confined 


to the skin as is thought to be the case in the 
human disease. 


The apparently random distribution of 
the 21 suspicious forms, within both the 
control and experimental groups, poses a 
problem. These data may mean that some- 
thing other than our experimental pro- 
cedures caused their appearance. Variations 
in technique may cause artifacts in staining 
that may be extremely difficult to distin- 
guish from treponemes.12,13 These artifacts 
include glass shavings remaining following 
inadequate cleaning of slides and water- 
marks from atypical drying of conjugate. If 
control and experimental slides are washed 
in the same bath, control T pallidum organ- 
isms may float onto experimental slides 
(F.J.E., unpublished data). Furthermore, 
although our adsorbed conjugate has been 
centrifuged and filtered, we cannot discount 
that an occasional Reiter treponeme may 
remain, through multiple examinations on 
every aliquot of conjugate used in this study 
have revealed no Reiter organisms. In an 
attempt to decrease the possibility of artifac- 
tual forms, future work will place greater 
emphasis than previously on the darkfield 
examination of fresh specimens. 

The distribution of the suspicious forms 
may also mean that our chimpanzees, born 
in the wild, harbor a previously unrecog- 
nized treponeme in their AH and CSF. 
Work in our laboratory and elsewhere has 
shown that a significant portion of primates, 
without having previous experimental infec- 
tion, do demonstrate reactive FTA-ABS 
tests.14:15 The finding of a spirochete in the 
CSF of one natural reactor prior to experi- 
mental infection further supports this the- 
ory. The fact that the CSF from this animal 
did not cause apparent infection when in- 
jected into rabbits may only reflect that the 
rabbit is not a proper host for this spiro- 
chete. Recently, Fribourg-Blane and Mollar- 
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et!® have isolated a treponeme from wild 
African primates which appears to be more 
closely related to T pertenue than to T 
pallidum." 


It is not clear the extent to which the 


treponemal infections in the chimpanzees 
used in this study parallel the human trepo- 
nemal disease in which spiral organisms 
have been found. None of the chimpanzees 
in the present study demonstrated any phys- 
ical signs of ocular or central nervous system 
(CNS) syphilis, although the animals had 
their disease for up to four years. Several 
investigators have reported finding trepo- 
neme-like forms in the AH of humans, but 
these have generally been in patients who 
have had late syphilis, or signs of ocular or 
CNS disease.1:§ Many of these patients had 
also undergone long-term treatment with 
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corticosteroids before: the spiral forms had 
been detected. In only one occasion have 
treponeme-like forms been reported in the 
AH of patients without evidence of ocular or 
CNS disease, and it is not clear that these 
were pathogenic organisms.1§ It has been 
known for some time that treponemes may 
enter human CSF during the course of clini- 
cal syphilis, and Rice et al® have recently 
confirmed the presence of spiral forms ap- 
pearing to be T pallidum in this location. 
Perhaps the chimpanzee must have trepone- 
mal disease for a much longer duration than 
the animals used in this study before spiral 
organisms may be recovered from body 
fluids with any regularity. 


Key Words.—Syphilis, pinta, chimpanzee, 
aqueous humor, cerebrospinal fluid. 
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Partial Ocular Albinism 
in Mystromys albicaudatus 
(The African White-Tailed Rat) 


An Electron Microscopie Study 


Merlyn Rodrigues, MD; Ben S. Fine, MD, Washington, DC; CPT Benjamin Highman, PHS, 
Bethesda, Md; and CPT Richard P. Streett, Jr., VC, USA, Washington, DC 


In a previous study, partial oculocutaneous al- 
binism observed in a colony of Mystromys albi- 
caudatus was found to be due to a paucity of 
choroidal pigmentation combined with hypopigmen- 
tation of the iris, ciliary, and retinal pigment epi- 
thelia. By electron microscopy in the present study, 
the choroidal cells in the adult were observed to 
possess large numbers of apparently empty vacu- 
oles and no evidence of early melanogenesis. Mel- 
anin granules in both immature and abnormal forms 
were observed in the neuroepithelial layers. Patchy 
photoreceptor degeneration was also present in the 
affected adult animals. The pigment epithelium of 
the affected animals was abnormal from birth, while 
the neural retina seemed to be normal up to 1 
month of age. Further propagation of this aberrant 


_ colony of M albicaudatus should permit future de- 


termination of the age at which photoreceptors be- 


—.. gin to degenerate. 
e 


Tue ASSOCIATION of partial oculocu- 
taneous albinism with visceral inclusions has 
been described in a colony of African white- 
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tailed rats.! The purpose of this investiga- 
tion is to compare by electron microscopy 
the ocular tissues involved in the process of 
hypopigmentation with similar regions of 
the normal rat eye in an attempt to eluci- 
date the stages at which the development of 
the melanin granule has been altered. 


Materials and Methods 


Six adult animals were used in this study: 
four showed severe partial ocular albinism, and 
two were controls. Six young rats from an 
affected litter were also studied. The first ani- 
mal was killed one day after birth. At 6 days of 
age, two partially albinotic rats from this litter 
were killed, and three additional rats were 
studied at 1 month of age. Control animals 
were obtained from unaffected litters at each of 
these postnatal periods. The partially albinotic 
rats were kept in separate cages, forming part 
of an inbred strain, and were subjected to the 
same conditions of ordinary room temperature 
and illumination (12 hours light and 12 hours 
dark) as the control animals. The animal cages 
were maintained at room temperature. 

Animals were anesthetized with ether and 
killed. After enucleation, the anterior portions 
of the eyes were removed and the tissues fixed 
in 1% Dalton’s chrome osmium fixative for one 
hour. Tissues from the posterior pole and from 
the iris and ciliary body were trimmed into 
pieces 1 cu mm in size, dehydrated through a 
graded series of alcohols, and embedded in 
epoxy resin. Thin sections were stained with ® 
uranyl acetate and lead citrate and examined 
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by electron microscopy (a Siemens I Elmi- 
skop). 


Results 


Normal Adult Mystromys.—Iris Pigment 
Epithelium.—As in other species, the pig- 
ment epithelium of the iris consisted of two 
layers of cells. The cells of the anterior layer 
were cuboidal or flattened, while those of the 
posterior layer were columnar. 

The cells of each layer were polarized 
with their apices oriented toward a narrow 
lumen situated between the two layers. The 
lumen was obliterated sporadically by ad- 
herence of the two layers to one another by 
a series of fasciae adherentes and occlu- 
dentes. Structures, some resembling desmo- 
somes and some resembling fasciae occlu- 
dentes, attached cells of a single layer to one 
another. The cytoplasm of the anterior epi- 
thelial layer possessed the characteristics of 
smooth muscle, and the cytoplasmic projec- 
tions were surrounded by a basement mem- 
brane. 

A multilaminar basement membrane? lined 
the free surface of the posterior pigment 
epithelial layer. The cells of both epithelial 
layers contained a uniform distribution of 
mature melanosomes? (melanin granules) 
(Fig 1). 

Retina.—The retinal pigment epithelium 
resembled that of other vertebrates, consist- 
ing of a single layer of flattened cells with 
large centrally placed nuclei. The cytoplasm 
of the epithelial cells was filled with agranu- 
lar endoplasmic reticulum. The basal plas- 
ma membrane was infolded and covered by a 
thin basement membrane. A layer of colla- 
gen separated the basement membrane from 
the remainder of the choroid. 

A uniform distribution of mature spheri- 
cal and ovoid melanin granules was present 
in the apical cytoplasm of the epithelial 
cells (Fig 2). The mitochondria were aggre- 
gated mostly in the basal cytoplasm, and the 
cells of this layer were adherent to one 
another by characteristic terminal bars 
(both zonulae adherentes and occludentes) . 

The apical villi were delicate, of moderate 
length, and enveloped the tips of the photo- 
receptor outer segments. Lamellar bodies re- 
sembling fragments of photoreceptor outer 
e segments were present in the apical cyto- 
plasm. The retinal layers were well pre- 


PARTIAL OCULAR ALBINISM—RODRIGUES ET AL 


served and corresponded to those of other ” 


vertebrates. The photoreceptor cells ap- 
peared to be composed of rods, as no cones 
could be found in the sampling carried out. 

Uvea (Iris and Choroid) “~The pigment- 
ed uveal cells (Fig 3 and 4) were uniformly 
filled with mature melanin granules of a size 
much smaller than those in the pigment 
epithelium. Scattered lipofuscin granules 
were present in the stromal cells. 

Partially Albinotic Adult Mystromys.— 
Pigment Epithelium of the Iris.—All stages 
of formation of the melanosome were pres- 
ent, but premelanosomes could not be found. 
Complex granules (Fig 5) containing mel- 
anin at various stages of maturation were 
also present. The cells appeared normal 
otherwise. 

Retina and Its Pigment Epithelium.— 
The retinal pigment epithelium contained 
not only granules that were characteristic of 
all stages of melanosome development but 
also granules that appeared abnormal in 
their development. Some of the latter were 
arranged in clusters resembling the complex 
granules described for the iris pigment epi- 
thelium (Fig 6). A few lipofuscin granules 
were also present within the pigment epi- 
thelial cells, but no lamellar bodies, which 
were present in the normal animals, could 
be found in the abnormal cells. 

The adjacent neural retina was almost 
completely devoid of photoreceptor cells in 
the most severely affected animals. In less 
severely affected animals, multiple foci of 
apparently normal photoreceptor elements 
were present. With loss of the photoreceptors, 


* 


the zone between the persisting external~~, 


limiting membrane and the pigment gpithe- 
lium was occupied by a palisade of myriad 
elongated, apical villi from the pigment epi- 
thelial cells. Villi of the Miiller cells were 
present but were extremely short. A few 
lamellar fragments, presumed to be degener- 
ated photoreceptor outer segments, were 
present among the villi (Fig 7). 

In eyes from abnormal animals that had 
minimal loss of photoreceptor cells, the pig- 
ment granules in the epithelium were as 
severely affected as in eyes that exhibited 
severe loss of photoreceptor cells. 

Iris Stroma.—Melanin was rarely ob- 
served in stromal cells. The few granules 
that could be found consisted mostly of im- 
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Fig 1.—Mature melanosomes in normal iris pigment 
epithelium (12,000; AFIP neg 71-5158-1). 


mature varieties arranged in small clusters. 

The almost total absence of uveal pigment 
granules was in marked contrast to the alter- 
ations observed in the pigment epithelium, 
where the abnormality was characterized by 
both immaturity and a decrease in number 
of melanin granules. Lipofuscin was present 
in some stromal cells and was occasionally 
associated with the complex granules ( Fig 8). 

Choroid.—Almost no melanin granules 
could be’ found within cells of the choroid. 
There was marked vacuolation of the cho- 
roidal cells involving all the layers (Fig 9). 
No material could be seen within these 
vacuoles, which were PAS negative by light 
microscopy. 

Young Animals.—Aged 1 to 6 Days.— 
Most of the melanin granules of the normal 
pigment epithelium were already mature 
melanosomes. 

In the affected animals, although there 
was variability in degree of maturation of 
the granules, all continually showed various 
stages of immaturity. 
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Mature melanosomes (MM) and portions of outer seg- 
ments (OS) of rod (x24,000; AFIP neg 71-5158-1). 


Fully differentiated photoreceptors were 
not yet present in either the control or the 
affected animals. 

The melanocytes of the normal choroid 
were completely and uniformly occupied by 
mature melanin granules, while in the af- 
fected animals, only an occasional granule, 
possibly melanin, could be found. 

Aged 1 Month.—Photoreceptors were well 
developed and complete in both affected and 
normal animals (Fig 10 and 11). The pig- 
ment epithelium of the abnormal animals 
contained very few pigment granules. A 
number of lipid droplets were present, as 
were lamellar inclusions. 

The choroidal cells of the abnormal ani- 
mal were almost completely lacking in any 
stage of melanosome formation (Fig 12), 
while those of the normal animals were com- 
pletely and uniformly filled with mature 
melanosomes (Fig 13). Only a suggestion of 
vacuolization of the cytoplasm resembling 
that of the mature affected animal could bee 
detected. 
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Comment 


The electron microscopic observations - 
have shown that melanization within the 
iridic pigment epithelium is slowed or arrest- 
ed at a stage equivalent to that-of the em- 
bryonic or fetal levels as observed in man.® 
Melanization of the pigment epithelium of 
the retina, however, differed in that melani- 
zation was not only delayed but also ap- 
peared abnormal in that complex granules, 
often in association with lipofuscin material, 
were formed. The loss of photoreceptors 
overlying the abnormal pigment epithelium 
appeared unassociated directly with malfor- 
mation of the granules, since deficiency and 
malformation of the latter were observed in 
the young animal with normal photorecep- 
tors as well as in those areas of the adult 
where photoreceptors persisted. This sug- 
gests that the abnormality involving de- 
velopment of the melanin granules was dif- 
ferent and unrelated to that producing the 
photoreceptor changes. 





linated nerve; NF, cluster of similarly enveloped non- : ia 
myelinated nerve fibers (x 24,000; AFIP neg 71-5158-2). Our inability to find lamellar fragments 


Fig 4.—Normal choroid. Mature melanosomes are uniformly distributed in stromal cells. Cells appear 
maximally melanized (x6,000; AFIP neg 71-5158-2). Inset, Normal choroid and retinal pigment epithe- 
lium (R) (la epoxy resin section, toluidine blue, x 440; AFIP neg 60-9863). 
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Fig 5.—lris pigment epithelium of an affected animal. Immature melanosomes (IM) are present in 
large numbers. A number of the melanosomes are mature (MM). Free arrow indicates a complex granule 


(Xx12,000; AFIP neg 71-5158-3). 


within the pigment epithelial cells of affect- 
ed animals, fragments that were readily ob- 
served in the normal animal, lends further 
support to the belief that these represent 
engulfed photoreceptor outer segments. 

Hypopigmentation in the choroid was also 
consistent with the concept of delayed or 
arrested embryologic development as ob- 
served ire man, except that in the affected 
animals the uveal cells were grossly vacu- 
olated and lacking in PAS positivity, obser- 
vations that differed greatly from those of 
human fetal material.* 

Although the cells appeared well pre- 
served, the vacuoles contained no observable 
material. This suggested that the vacuolar 
contents were exceedingly watery. The vac- 
uoles were only questionably identifiable in 
the 1-month-old affected animals and were 
never present in the normal animal. 

The normal structure of the retina and 
choroid has been studied previously in em- 
bryonic and adult albino rats of different 


Fig 6.—Retinal pigment epithelium of affected ani- 
mal. Complex granules (CG), immature melanosomes 
(IM), and lipofuscin deposits (L) are seen (x 24,000; 
AFIP neg 71-5158-3). 





Fig 7.—Retina of an affected animal. Arrows indicate 
external limiting membrane (terminal bars, or zonulae 
adherents). A nucleus (N) is seen in the plane of the 
outer nuclear layer. Rods are replaced by microvilli 
(MV) from the retinal pigment epithelium, which con- 
tains numerous immature and abnormal melanosomes. 
Bruch’s membrane (BM) and fenestrae (F) of the cho- 
riocapillaris are well demonstrated (6,000; AFIP neg 
®71-5158-4). Inset A, Retina and choroid. Cells of outer 
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nuclear layer are reduced to a single row (arrows) and 
are separated from inner nuclear layer by a markedly 
thinned outer plexiform layer. Vacuoles are present within 
choroidal cells, which are amelanotic (ly epoxy resin 
section, toluidine blue, x165; AFIP neg 70-9681). In- 
set B, Lamellated remnants of outer segments (OS) of a 
rod are present in the area of numerous microvilli (MV) 
of retinal pigment epithelium (12,000; AFIP neg 
71-5158-4). 
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species.*-§ Inclusions of presumed photore- 
ceptor origin have been observed in the reti- 
nal pigment epithelium of normal albino 
rats,* the developing human embryo,? and in 
lower vertebrates, such as the frog!® and 
turtle.1! Similar inclusions were observed in 
the pigmeht epithelium of normal Mystro- 
mys in the present report. 

Many of the changes described here in 
partial ocular albinism differ from those de- 
scribed in other animals. In the partially 
albinotic Mystromys with marked retinal 
involvement, there was extensive damage to 
the outer retinal layers. The photoreceptor 
cells were almost entirely absent and were 
replaced by a proliferation of microvilli from 
the retinal pigment epithelium. Retinal 
damage with the formation of tubular struc- 
tures and vesicles, as described by Dowl- 
ing}?13 following vitamin A deficiency as 
well as in inherited retinal dystrophy in 
rats, and by Kuwabara and Gorn,!4 Kuwa- 
bara,!5 Noell,1® and Grignolo!’ as a result of 
photic damage to the rat retina, was not 


Fig 9.—Inset, Choroid and outer retina. Retinal pig- 
ment epithelium is indicated by arrow. Choroidal cells 
are markedly vacuolated and amelanotic (1 epoxy resin 
section, toluidine blue, x575; AFIP neg 70-9678). By 










Fig 8.—Iris stroma of an affected animal. A few 
immature (IM) and mature melanosomes (MM) are pres- 
ent in an occasional cell. L indicates a lipofuscin de- 
posit (x 72,000; AFIP neg 71-5158-5). 


electron microscopy, intracellular vacuoles in choroidal 
cells appear empty, and melanin granules or their pre- 
cursors are absent (X 6,000; AFIP neg 71-5158-5). 
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Fig 10.—Normal 
month postnatal. Mature melanosomes are prominent. 
Outer segments (OS) of rods are well developed (x6,- 
000; AFIP neg 71-5158-6). 


pigment epithelium one 


observed in Mystromys up to 1 month of 
age. Hansson!§ with Sourander!® performed 
histochemical studies on light-damaged reti- 
nas of albino and pigmented rats. They ob- 
served initial changes in the pigment epi- 
thelial cells followed by decreased enzyme 
activity in the inner segments of the photo- 
receptors. The light-induced degeneration of 
the epithelial and photoreceptor cells was 
described to occur in sequence from pigment 
epithelium to photoreceptor. The absence of 
lamellar inclusions in the retinal pigment 
epithelium in the partially albinotic Mystro- 
mys and their presence in the normal ani- 
mals is similar to the observations by Dowl- 
ing and Gibbons!? in vitamin A-deficient 
rats. Since the pure albino rats described in 
previous reports* 8:16 showed preservation of 
the photoreceptors, the marked destruction 
of the photoreceptors seen in the present 
study is of interest. It is possible that the 
present entity is associated with a genetic 
defect. 

e In the partially albinotic Mystromys the 
hypopigmentation affected the uveal melan- 
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Fig 11.—Retinal pigment epithelium of affected ani- 
mal one month postnatal. Irregularly shaped lipid de- 
posits (L) are present. Arrows indicate lamellated in- 
clusions (probably outer segments of rods) in apical 
region. There is marked hypopigmentation of epithelium. 
Outer segments (OS) of rods appear wel! developed and 
normal. CH indicates choriocapillaris (6,000; AFIP 
neg 71-5158-7). 


ocytes to a more marked degree than the 
pigment epithelium of the retina, iris, and 
ciliary body. The choroidal cells exhibited 
marked vacuolization in all layers. The con- 
tents of the vacuoles could not be identified. 
Stromal melanocytes were very sparse in the 
choroid and iris. Later stages of melanagene- 
sis were noted in the pigment granules of 
the pigment epithelial layers. The melanin 
granules were mainly of the stage 3 type 
described by Moyer?°.21 corresponding to 
the late immature melanosome (rodlet) de- 
scribed by Mund et al.3 

Early stages of melanogenesis correspond- 
ing to the premelanosomes were not seen in 
the adult animals, although such premelano- 
somes are prominent in pure albino rats 
described in other reports*-§ and are also 
observed in the developing human fetus.?? 
In the partial albino rats, melanization pro- 
ceeds to some extent and appears to be 
partially arrested in the later stages. A few 
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stroma (6,000; AFIP neg 71-5158-7). 


mature melanin granules were seen in the 
pigment epithelia of the retina, iris, and 
ciliary body. The stromal (uveal) melano- 
cytes were observed to be incompletely mel- 
anized. The ocular hypopigmentation is 
simjlar in distribution to that described in 
the Chediak-Higashi syndrome.2*:24 The 
prominent complex  melanin-containing 
granules seen in this study resemble the 
abnormal melanosomes described by Zelick- 
son et al?5 in a human case of the Chediak- 
Higashi syndrome. In our animals the pho- 
toreceptor cells displayed minimal to 
marked degeneration, while the sensory reti- 
na is uninvolved in the Chediak-Higashi 
syndrome. 

From our limited observations on the eyes 
of the affected younger animals, it is sug- 
gested that retinal development proceeds 
normally, at least in the regions sampled, up 
to 1 month of age, although hypopigmenta- 
tion was noted one day after birth. This may 
differ from the diffuse retinal degeneration 
described by Tansley? in albino mice, in 
which the retinal changes began two weeks 
after birth and progressed to a stage of 
widespread absence of the rods and their 
nuclei at 1 month. 

In the C3H mouse, Dunn2? and Zimmer- 





Fig 13.—Normal choroid one month postnatal. Ma- 
ture melanosomes are widely and uniformly distributed 
in the stromal cells. CH indicates choriocapillaris (x6,- 
000; AFIP neg 71-5158-7). 


man and Eastham2® observed the earliest 
evidence of retinal degeneration at 10 to 11 
days. At 28 days the degenerative changes 
were almost complete. 

Because of the limited material available 
for this study, the time of first appearance of 
photoreceptor degeneration has not yet been 
determined. In the adult the retinal degen- 
eration differed considerably from that of 
the experimental mice in that the entire 
retina was degenerated in the latter, where- 
as in the African rat there is an inexplicable 
spotty involvement of the photoreceptor 
cells. 

The significance of the vacuolation of the 
choroidal cells, limited to the affected ani- 
mals, is unknown. 

In conducting the research described in 
this report, the investigators adhered to the 
“Guide for Laboratory Animal Facilities 
and Care,” as promulgated by the Commit- 
tee on the Guide for Laboratory Animal 
Facilities and Care of the Institute of Labo- 
ratory Animal Resources, National Acade- 
my of Sciences-National Research Council. 

This investigation was supported in part by re- 
search grants EY-00397, EY-00133, and training 


grant EY-00032 from the National Eye Institute, 
National Institutes of Health, Bethesda, Md. 
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A case of bilateral shallowness of the anterior 
chamber after cataract extraction is followed by 
glaucoma within two months in one eye and after 
12 years in the second. The course of events and 
response to treatment in each eye indicated the 
presence of interchamber block similar to that fol- 
lowing lens removal for malignant glaucoma. Vitrec- 
tomy is suggested as the most effective surgical 
means of dealing with such cases, particularly to 
avoid the corneal complications encountered with 
repeated vitrotomies. 


In 1966, I described a case of aphakic 
malignant glaucoma! and pointed out that 
certain cases of aphakic pupillary block or 
vitreous block glaucoma appeared to be the 
same disease as the persistent glaucoma fol- 
lowing removal of the crystalline lens in the 
treatment of malignant glaucoma. I also 
suggested the need for anterior vitrotomy in 
such cases when cyclodialysis-iridectomy 
failed. Because of the occurrence of aphakic 
malignant glaucoma in the fellow eye of the 
patient described in 1966, this condition is 
being reviewed and the suggestion is being 
made that anterior vitrectomy, and not sim- 
ply vitrotomy, be done when this condition 
requires surgery. 


Report of a Case 


A 50-year-old Negro minister underwent a 
right round-pupil intracapsular extracapsular 
extraction with two peripheral iridectomies on 
April®24, 1957. A McLean flap and five corneos- 
cleral sutures were used. Convalescence was 
uneventful and on July 11, the corrected vision 
was 20/20 in this eye. The anterior chamber 
was of normal depth, and the cornea measured 
11 mm in horizontal diameter. On Oct 3, shal- 
lowness of the anterior chamber was noted. 
Tension was 17 mm Hg (Schiotz 1955 scale). 
No wound leak or choroidal separation was 
evident. The pupil border was free. The angle 
was shallow but open. The peripheral iridec- 
tomies were closed. Mydriasis and miosis had 
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no effect on the depth of the anterior chamber. 
On Oct 19, a Wheeler knife incision was made 
temporally through the cornea and peripheral 
iris. The anterior chamber was deep on the 
following day. Tension remained normal. In 
August 1959, however, the iridectomy wound 
closed, and the chamber became shallow. Pre- 
sumably, the pigment epithelium of the iris 
proliferated to close the opening. A peripheral 
iridectomy deepened the chamber though slight 
shallowness remained (Fig 1). The tension re- 
mained normal for 12 years, until 1969. 

On March 22, 1963, an uneventful left intra- 
capsular round-pupil cataract extraction with 





Fig 1.—Appearance of right eye on Sept 25, 1959, 
showing iridectomy in upper temporal quadrant. An- 
terior chamber formed. Tension continued normal for 
12 years. 


Fig 2.—Left eye on April 6, 1963, showing late pro- 
lapse of iris through area of wound dehiscence at 
suture site leak. 
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Fig 3.—tLeft eye on May 16, 1963, after repair of 
prolapse with continuation of flat anterior chamber and 
subsequent cyclodialysis and cyclodialysis-iridectomy. 


two peripheral iridectomies was done on the 
left eye which had a slightly shallow anterior 
chamber and a cornea measuring 11 mm in 
diameter. Five corneal sutures were used. The 
anterior chamber remained shallow due to a 
suture wound leak. Two weeks postoperatively, 
a small covered prolapse was present in the 
area of the suture (Fig 2). This was excised on 
April 16, and the wound was resutured. One 
week later the anterior chamber was still flat, 
and the tension was 18 mm Hg (Schiøtz). No 
leak or choroidal detachment was present. On 
May 2, 1963, a left cyclodialysis was done and 
an attempt was made to break any block be- 
tween the iris and hyaloid with the cyclodialysis 
spatula. The anterior chamber did not re- 
form. Six days later a large peripheral iridecto- 
my was made after making a cyclodialysis 
through an incision 3 mm from the sclerolimbal 
junction. The hyaloid was ruptured with the 
spatula tip. No reformation of the anterior 
chamber resulted (Fig 3). The tension was 28 
mm Hg on May 16. Demecarium bromide (Hu- 
morsol) was ordered twice daily. Four days 
later the tension was 35 mm (Schiøtz). Pheny- 
lephrine 10% was started, with no effect. On 
May 27, a Wheeler knife incision was made in 
the lower temporal quadrant of the cornea, 
following which 1 ml of fluid was withdrawn 
from the vitreous through a posterior scleroto- 
my of the previously diathermized sclera over 
the pars plana in the lower temporal quadrant. 
The vitreous did not enter the needle of the 
syringe until, on being withdrawn, it was in the 
periphery of the vitreous. Air was injected 
through the corneal incision. The air absorbed 
Within a week, and the anterior chamber flat- 
tened (Fig 4). On June 7, 1963, a needle knife 
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Fig 4.—Left eye on June 3, 1963, after posterior 
sclerotomy and air injection, showing remaining por- 


tion of air. Chamber flattened as air portion was ab- 
sorbed. 
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Fig 5.—Left eye on May 18, 1964, after anterior 
vitrotomy which temporarily deepened anterior cham- 
ber and after another cyclodialysis-iridectomy after 
which chamber remained formed but tension remained 
elevated. 





was used to enter the anterior chamber and cut 
through the anterior vitreous. Three gays later 
the anterior chamber was formed. Tension was 
normal until one week later when it was 42 mm 
Hg. Demecarium was administered twice daily, 
but it did not control the tension well. The 
chamber became shallow again by the end of 
August. On Sept 25, a cyclodialysis-iridectomy 
was done. The chamber was formed the next 
day; it gradually became deeper. The tension 
remained normal. Demecarium was used once 
daily. Six months later the tension was 16 mm 
Hg without miotics. Vision was 20/20 with a 
+12 diopter sphere (Fig 5). A month later the 
tension was 30 mm Hg, and it continued to be 
elevated in spite of maximal medical therapy. 
Another cyclodialysis in October 1964 was un- 
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Fig 6.—Right eye on May 26, 1969, after posterior 
sclerotomy and air injection because of marked shal- 
lowing of anterior chamber and clouding of corneal 
epithelium. 


successful. The tension remained elevated, and 
the corneal epithelium was markedly edema- 
tous. The patient refused further surgery at 
this time. 

On Oct 12, 1965, the intraocular pressure was 
20 mm Hg right and 36 left (applanation) on 
miotic and acetazolamide (Diamox) therapy. 
The situation remained the same until Jan 2, 
1969, when, for the first time, the right tonome- 
tric reading was 26 mm Hg (applanation) and 
the right anterior chamber was extremely shal- 
low without notable pupillary vitreous hernia- 
tion. Pilocarpine 2% was instilled four times 
daily. No effect on the anterior chamber depth 
was noted. The tension stayed at 12 to 14 mm 
Hg until May 1969. However, the anterior 
chamber was so shallow on March 3, 1969, that 
the pilocarpine was replaced by atropine 1% 
and phenylephrine 10%. The chamber deep- 
ened slightly. On May 5, the right tension was 
26 mra Hg, and the anterior chamber was 
nearly obliterated. A diagnosis of early aphakic 
malignant glaucoma was made. One milliliter of 
fluid was removed from the vitreous chamber 
through the pars plana, and saline and air were 
instilled into the anterior chamber. Steroid 
drops were used. On May 16, the tension was 
30 mm Hg. The steroids were reduced, and 4%, 
pilocarpine was used four times daily. On May 
26, the tension was 16 mm Hg, but the cornea 
was cloudy (Fig 6). The patient was referred 
for an epikeratoprosthesis. The vision was 
20/800, corrected, and tension was 11 mm Hg. 
Vitreous was present in the anterior chamber. 
An epikeratoprosthesis was applied. On June 6, 
1969, the visual acuity was 20/50; it improved 
to 20/20-2 by Aug 14 (Fig 7) but decreased to 
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Fig 7.—Right eye on July 24, 1969, after applica- 
tion of epikeratoprosthesis and improvement of vision 
to near normal. 
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20/30-2 by Sept 9, and on Sept 30 it was less 
than 20/400. Because of neovascularization of 
the cornea (Fig 8), the epikeratoprosthesis was 
removed. A soft lens was tried but visual acuity 
was not improved beyond 20/200. On Nov 14, 
1969, a penetrating keratoplasty was done, us- 
ing cryopreserved tissue. Vitreous was found to 
be adherent to the cornea. A vitrectomy was 
done. Postoperative tension was high (70 mm 
Hg) and was reduced over the next several 
days by using isosorbide. On Dec 17, while 
removing the suture, the wound was opened 
temporally; it was resutured, using two inter- 
rupted sutures. The visual acuity was 20/100-2. 
On Feb 12 the tension was 12 mm Hg (applan- 
ation). Visual acuity was 20/100-1 with a clear 
graft, but there were marked anterior synech- 
ias, especially inferiorly (Fig 9). No vitreous 
was visible in the anterior portion of the vitre- 
ous cavity. The visual acuity improved to 20/60 
with +11.50 +2.00 X 90 correction on March 
26, 1970. 

The visual acuity gradually decreased to 
10/400 due to endothelial changes so a regraft 
was done in June 1971. This was successful. 
The early visual acuity was 20/80 due to the 
presence of cystoid macular edema. Cyclo- 
cryotherapy was used to help control the glau- 
coma. In December 1971, the corrected visual 
acuity had improved to 20/30. The applanation 
tension was 20 mm Hg, using echothiophate 
iodide, 0.03%, and acetazolamide, 250 mg four 
times daily. The pressure gradually rose to as 
high as 42 mm Hg but dropped with the 
addition of epinephrine and an increase in 
concentration of echothiophate to 29 mm Hg ‘i 
when last seen. 
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Fig 8.—Right eye on Oct 24, 1969, showing vas- 
cularization of cornea because of which epikeratopros- 
thesis was removed. 


Fig 9.—Right eye on Feb 12, 1970, three months 
after penetrating keratoplasty and anterior vitrectomy. 





Comment 


There are three aspects to consider in this 
very unusual case: the bilateral occurrence, 
the possible mechanism of malignant glau- 
coma, and the treatment. When the case was 
described in 1966,1 there was evidence of 
pupillary block without glaucoma in an 
aphakic eye; 12 years later, after the second 
eye had suffered from aphakic malignant 
glaucoma, the first eye manifested a similar 
condition. It may have been the same type 
of pupillary block as that noted in 1957, but 
the differentiation of the two conditions is a 
matter of definition. Perhaps the vitreous 
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herniation is less pronounced in malignant 
glaucoma. This is the first time I have en- 
countered bilateral aphakic malignant glau- 
coma which became manifest only after 
cataract extraction. In phakic malignant glau- 
coma, on the other hand, bilateral involve- 
ment is the rule after bilateral filtration 
surgery and may occur as long as three 
years after glaucoma surgery.” 

The mechanism of malignant glaucoma 
was first mentioned by Heuser in 1877.° He 
attributed the condition, obviously malig- 
nant glaucoma, to incarceration of the lens 
by the ciliary body. Chandler‘ stated that 
there is an unusually large lens present or 
one which is disproportionately large in re- 
lation to the anterior segment, and that a 
block is produced between the posterior and 
anterior chambers. Shaffer' agreed that the 
forward position of the lens allows the vitre- 
ous to lie well anterior, along the ciliary 
processes, and that inflammation may weld 
the zonules and vitreous into a membrane 
adherent to the ciliary processes so that the 
aqueous cannot flow anteriorly but flows 
backward into the area of detached vitreous. 
Lippas® stated that he found evidence of a 
disproportionately large lens in the cases 
which responded to surgery. However, since 
removal of the lens does not always relieve 
the glaucoma it is likely that the lens is not 
the only, or even necessarily the main factor 
in the causation of malignant glaucoma. In- 
deed, the Shaffer group? has shown that the 
lens is not always disproportionately large. 


Adhesions between vitreous face and the 
ciliary body may, indeed, prevent aqueous 
flow forward but from clinical observation it 
seems more likely that the intact byaloid 
membrane is entirely separated ,from the 
retina, optic nerve, and the vitreous base, 
and simply comes forward to fill the interval 
between the lens and ciliary body. Because 
of the forward position of the lens (perhaps 
due to slackness of the zonule fibers’) and 
the obstruction in the posterior chamber the 
aqueous simply surrounds the posterior hy- 
aloid, and as it accumulates, pushes the lens 
forward, flattening the anterior chamber and 
raising the intraocular pressure. The degree 
of obstruction to anterior flow, and possibly, 
the relative impermeability of the intact hy- 
aloid and peripheral vitreous determine the 
success of various methods of treatment. 
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Chandler and Grant? have introduced the 
mydriatic-cycloplegic treatment of malig- 
nant glaucoma in order to increase the radi- 
al pull on the zonule fibers to hold the lens 
back toward its normal position. Heuser, in 
1877, had.used 10% atropine in this condi- 
tion. Chandler and Grant® used 1% to 4% 
atropine and 10% phenylephrine drops with 
or without the oral administration of glycer- 
ol and acetazolamide. They were successful 
in about one half of the cases and advised 
that medical therapy be continued for at 
least four days before resorting to surgery. 
They also pointed out the need for continu- 
ing cycloplegic drops indefinitely in those 
cases which are relieved by medical means. 
Success of medical therapy certainly sug- 
gests that inflammatory adhesions between 
the vitreous body and the anterior uveal 
tract are probably not a major part of the 
pathological condition. 

The surgical treatment of phakic malig- 
nant glaucoma has an important relation to 
the aphakic form of the disease. Posterior 
sclerotomy with release of vitreous in phakic 
eyes was first described by Weber in 1877.10 
In the same year Pagenstecher!! suggested 
lens extraction to relieve malignant glau- 
coma. Then, in 1954, Shaffer® advised deep 
incision into the vitreous through the pupil, 
presumably cutting through both anterior 
and posterior hyaloid, in those cases not 
relieved by lens extraction alone. Chandler* 
had noted that success was achieved in cases 
of malignant glaucoma after lens extraction 
in which vitreous was lost at the time of 
extraction. Chandler,!2 in 1965, devised a 
procedure of vitreous puncture and aspira- 
tion through the pars plana with an 18 
gauge needle on which a hemostat is placed 
12 mm from the point and used to prevent 
penetrating too deeply into the eye. A pre- 
viously-placed beveled incision in the lower 
temporal quadrant of the cornea is used to 
fill the anterior chamber with saline and an 
air bubble. Atropine is instilled and contin- 
ued indefinitely. This procedure, and others 
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like it,!3 is the method of choice in phakic 
eyes. However, in aphakic eyes, such as the 
case described here, the various procedures 
used for removal of vitreous through an 
iridectomy opening or through the pupil 
may lead to endothelial damage. A primary 
anterior vitrectomy would protect the pa- 
tient from the contact between vitreous and 
cornea which was so devastating in the eyes 
of the patient described here. 


Key Words.—Aphakie malignant glaucoma; 


vitrotomy; vitrectomy; posterior sclerotomy; 
epikeratoprosthesis. 
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Cataracts Acquired 


Following Varicella Infection 


Richard M. Robb, MD, Boston 


A 3-year-old boy developed bilateral cataracts at 
the time of an otherwise unremarkable chickenpox 
infection. Attempts to demonstrate varicella virus in 
extracted lens material were inconclusive. Although 
there is little precedent for postulating a viral etiol- 


O CULAR complications of chickenpox are 
uncommon.! Various external affections of 
the cornea, conjunctiva, and lids have been 
described.2 They are usually transitory and 
leave few residua. The possibility that the 
virus occasionally has access to the interior of 
the eye is suggested by three reports of 
isolated anterior uveitis following varicella 
infection.?-5 In all instances, the uveitis qui- 
eted without sequelae within a few days of 
its onset. Varicella encephalitis may be ac- 
companied by optic neuritis in one or both 
eyes, but here too the course is benign and 
vision usually returns to normal.® One recent 
case report describes probable macular retin- 
itis in one eye of a patient with bilateral 
optic neuritis associated with varicella.” The 
retinal lesion disappeared within three weeks 
of its onset. We are unaware of any previous 
report of varicella infection associated with 
the development of acquired cataracts. 


Report of a Case 


A 3-year-old Negro boy was brought to the 
emergency room of the Children’s Hospital 
Medical Center on Jan 9, 1969, because of a 
temperature of 40 C (104 F) and a generalized 
vesicular skin eruption which had begun two 


Submitted for publication May 6, 1971. 

From the Departments of Ophthalmology, Chil- 
dren’s Hospital Medical Center and Harvard Medi- 
cal School, Boston. 

Reprint requests to Children’s Hospital Medical 
— 300 Longwood Ave, Boston 02115 (Dr. 

Js 


a 


ogy for acquired cataracts in human patients, the 
clinical observations in our patient are suggestive 
enough of that possibility to encourage a search 
for other such cases. 





Patient after cataract extraction OD and with dense 
unoperated cataract OS. Note Scattered residual skin 
lesions from varicella infection. 


days previously. There was vesicular invelve- 
ment of the buccal mucosa and a purulent 
conjunctivitis. The clinical diagnosis was chick- 
enpox. A combination of brompheniramine ma- 


= 


leate, glyceryl guaiacolate, phenylephrine and y 


phenylpropanolamine hydrochlorides and co- 
deine phosphate (Dimetane Expectorant) and 
calamine lotion were prescribed for symptomat- 
ic relief. Ten percent sulfacetamide eye drops 
were prescribed for the conjunctivitis. Over the 
next five days the child’s general condition 
improved, but on follow-up visit on Jan 14, the 
examining physician noted cataracts bilaterally 
and referred the patient to the eye clinic the 
following day. 

The patient had had two previous admissions 
to the Children’s Hospital, one for bronchiolitis 
at age 3 months and the other for umbilical 
hernia repair at age 21% years. On neither 
admission had any ocular abnormalities been 
noted, nor had the mother been aware of any 
visual problem in the child up to the time of 
the varicella infection. There was no history of 
maternal rubella infection during gestation. 
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The eye examination on Jan 15, 1969, re- 
vealed reduced vision in each eye. The patient 


oe recognize 20/30 equivalent picture cards 


at two feet with the left eye. With the right 
eye he appeared not to recognize the cards. He 
became visibly upset when an occluder was 
held over the left eye. 

In both eyes the conjunctiva was slightly 
injected, but there were no focal lesions and no 
discharge. The ocular motility was full without 
nystagmus or heterotropia. The corneas were 


lear, and the anterior chambers were free of 


cells or flare. The pupils were briskly reactive 
to light. Both lenses had a diffuse, translucent 
opacification of the subcapsular cortex anterior- 
ly and posteriorly. A large central nuclear area 
eappeared less opaque. In the left eye a dim red 
fundus reflex could be seen, but in the right 
eye the reflex was dark. No retinal details 
could be seen in either eye, even with examina- 
tion through dilated pupils using the indirect 
ophthalmoscope. 

Over the next ten days the patient’s mother 
and his nursery school teacher noted a marked 
deterioration in his vision. He stopped watch- 
ing television and began to grope for objects by 
touch. Reexamination in the eye clinic on Jan 
29, 1969, revealed that he could no longer 
recognize picture cards with the left eye. The 
lens opacities appeared denser. Laboratory 
studies at this time revealed no reducing sub- 
stances in the urine; the blood glucose was 82 
mg/100 ml; the serum calcium was 9.8 mg/100 
ml; the phosphorus, 5.0 mg/100 ml; and the 
magnesium, 2.15 mg/100 ml. 

On Feb 27, 1969, because of the marked im- 
pairment of vision, a planned extracapsular 
cataract extraction was performed on the right 


=” eye with a full sector iridectomy superiorly. At 


'?’ 


¥ 


the time of operation, after the lens capsule 
had been ruptured with forceps, the nucleus 
and much of the opaque surrounding cortical 
material were delivered through the incision as 
a single mass. This tissue was submitted for 
virologic study. Except for an anterior chamber 
hemorrhage which cleared in several days, the 
postoperative course was unremarkable (Fig- 
ure). 

On May 22, 1969, a similar planned extracap- 
sular lens extraction was performed on the left 
eye. Again a large mass of lens tissue was 
removed intact and submitted for virologic 
study. Part of the extracted material was fixed 
in glutaraldehyde solution and processed for 
electron microscopy. The postoperative course 
was unremarkable. On Oct 1, 1969, aphakic 
glasses were prescribed, and a visual acuity of 
10/30 was obtained for each eye. The fundi 
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appeared entirely normal through the now 
clear ocular media. 


Laboratory Investigations 


The lens material submitted for virological 
study was suspended by forceful pipetting 
with tissue culture media and added to tryp- 
sinized monolayer cultures of primary hu- 
man embryonic lung. In the cultures exposed 
to lens material obtained from the first cata- 
ract extraction (OD), a possible cytopathic 
effect was observed after ten days, but this 
was not regarded as typical of that induced 
by varicella (oral communication, John F. 
Enders, PhD, January 1971). When cells 
from the original cultures were added to 
fresh preparations of lung cells (first pas- 
sage), only a questionable cytopathic effect 
was observed; and in a second passage no 
cytopathic effect could be identified. A subse- 
quent attempt to isolate an agent from the 
original specimen, which had been stored in 
the frozen state, was unsuccessful. No evi- 
dence for the presence of a viral agent was 
obtained when lens material from the second 
cataract extraction (OS) was examined by 
the same techniques. 

Serum specimens obtained from the pa- 
tient on Jan 29, 1969, Feb 25, 1969, and Aug 
7, 1970, exhibited varicella complement fix- 
ing antibody titers of > 1:256, > 1:256, and 
1:64 respectively. Search for rubella hemag- 
glutination inhibition antibody was negative 
at a dilution of 1:10 on serum obtained Feb 
25, 1969. 

Electron microscopic examination of the 
lens material (OS) removed on May 22, 
1969, revealed no evidence of virus particles 
(oral communication, David Worthen, MD, 
June 1969). 


Comment 


There can be little doubt that our patient 
had a generalized varicella infection in Janu- 
ary 1969 and that he developed rapidly ad- 
vancing cataracts shortly thereafter. We 
have no way of establishing that the lenses 
were completely clear prior to this illness, 
although the lens opacities were unlike the 
more common types of congenital cataract 
and the visual disability and lens opacities 
progressed pari passu while the patient was 
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under observation. The negative rubella anti- 
body titer and absence of systemic metabolic 
disease are additional evidence against a cat- 
aract of congenital or early neonatal onset. 
The demonstrated decline in varicella com- 
plement fixing antibody titer after 18 months 
lends support to the clinical diagnosis of 
varicella.s Although our efforts to demon- 
strate live virus in the extracted lens materi- 
al were inconclusive, we feel that the clinical 
observations in our patient suggest that the 
acquired bilateral cataracts were the conse- 
quence of a varicelliform involvement of the 
lens. 


The best known example of virus induced 
cataracts in human patients is the maternal 
rubella syndrome.? Rubella virus has been 
isolated from the lenses of affected patients 
repeatedly during the early months of life’? 
and as late as 3 years of age.1! Whereas 
rubella cataracts may mature postnatally 
and rarely have been observed to arise de 
novo in early infancy,!2 they are characteris- 
tically congenital rather than acquired cata- 
racts, and are associated with persistently 
elevated antibody titers in the serum.!* The 
latter were absent in our patient. 


One isolated report of two infants with 
congenital cataracts following maternal 
herpes zoster during pregnancy"* is of inter- 
est because of the widely presumed identity 
of the varicella and herpes zoster agents.!5 
These, however, were congenital and not ac- 
quired cataracts, and no confirmatory re- 
ports have followed as in the case of mater- 
nal rubella. Ocular involvement is common 
when herpes zoster affects the trigeminal 
nerve, but cataracts are not prominent in 
this involvement except when the eye is se- 
verely inflamed and a complicated cataract 
develops. 


In animals, a number of viral agents have 
produced cataracts when the embryo or new- 
born animal has been suitably exposed or 
inoculated.1*-29 Yet there is usually a limited 
period of susceptibility!’ or in some in- 
stances, evidence of widespread ocular in- 
flammation.!¢ No animal reports are avail- 
able using the varicella virus, presumably 
because there is no animal counterpart ot the 
human chickenpox infection. 


Finding no prior reports of acquired cata- 
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racts associated with varicella infection and 
taking into account the widespread occur- 
rence of chickenpox, we presume that cata- 
ract formation is a rare manifestation of this 
illness. We are hopeful that awareness of the 
possibility may allow recognition and docu- 
mentation of additional cases. 


Catherine Wilfert, MD, and Marcie Moore assist- 
ed with the viral cultures. 
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Optic Nerve Sarcoidosis 


Report of a Case 
Lee M. Jampol, MD; William Woodfin, MD; and Edward B. McLean, MD, New Haven, Conn 


An unusual case of bilateral optic nerve involve- 
ment occurred in a young Negro woman with doc- 
umented sarcoidosis. A brief review of the vari- 
ous forms of optic nerve sarcoidosis is presented 
with particular emphasis on optic nerve infiltration. 


S ARCOIDOSIS is a familiar disease to 
both the ophthalmologist and the neurolo- 
gist, but remains an enigma because of its 
multiple modes of presentation, uncertain 
etiology, and variable clinical course. Ocular 
sarcoid can involve almost any part of the 
eye or its adnexa including the fundus.1“ 
Neurologic sarcoid manifests itself as 
cranial nerve involvement, peripheral neu- 
ropathy, or central nervous system disease.*-® 
The optic nerve is one area of common 
interest to the ophthalmologist and neurolo- 
gist. Optic nerve sarcoid is not rare, and 
includes cases of papilledema, optic atrophy, 
optic nguritis, and, finally, optic nerve gran- 
ulomas. Sarcoid granulomas may involve the 
optic nerve anywhere along its path to the 
optic chiasm, but granulomas of the optic 
head nerve itself occur infrequently and 
have varied appearances. We recently ob- 
served an unusual bilateral optic nerve le- 
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sion in a patient with well-documented sys- 
temic sarcoid but no other evidence of ocular 
or neurologic sarcoid. The lesions responded 
dramatically to steroid administration. 


Report of a Case 


A 29-year-old Negro woman presented at the 
Yale-New Haven Hospital Eye Clinic on Aug 
19, 1970, for evaluation of questionable papill- 
edema. In 1959, the patient had two capillary 
hemangiomas excised from her left arm. An 
incidental finding at that time was borderline 
bilateral hilar node enlargement. In 1960, 1961, 
and 1963 she had routine antepartum chest 
x-ray films that were believed to be normal. In 
October 1963, an eye examination at our clinic 
showed two small chalazia of the left lower lid, 
and results of the remainder of her examina- 
tion including visual acuity, slit-lamp examina- 
tion, tensions, and fundi were normal. The 
chalazia were excised but not examined histo- 
pathologically. 

In November 1965, the patient was admitted 
to the Ear, Nose, and Throat Service for a 
tonsillectomy. She had had recurrent colds, 
earaches, and nasal congestion. She was noted 
on admission to have tonsillar hypertrophy as 
well as anterior and posterior cervical adenopa- 
thy. No hepatosplenomegaly was present. Her 
tonsils were removed, and histopathologic ex- 
amination showed granulomas and giant cells. 
The possibilities of tuberculosis, lymphoma, or 
sarcoid were raised. On further questioning the 
patient admitted to a several month history of 
night sweats, fevers, malaise, and a 9.1 kg (20 
lb) weight loss. Evaluation at that time includ- 
ed negative skin tests for tuberculosis, blasto- 
mycosis, coccidiomycosis, and histoplasmosis. 
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Bilateral hilar adenopathy was again present. 
Serum calcium and phosphorus were normal, 
but there was a reversal of the albumin-globulin 
ratio with an albumin value of 2.1 gm/100 cc 
and globulin value of 4.8 gm/100 cc. Protein 
electrophoresis showed a diffuse increase in 
y-globulin. A posterior cervical lymph node bi- 
opsy was performed and demonstrated multiple 
noncaseating granulomas with negative fun- 
gal, acid-fast, and bacterial cultures. The diag- 
nosis of sarcoidosis was made. A repeat exami- 
nation in the Eye Clinic at that time revealed 
no definite evidence of ocular sarcoid, although 
two small chalazia were still present in the left 
lower lid. Specifically, the fields and fundi were 
normal. 

On July 13, 1970, the patient was seen in the 
Medical Clinic complaining of two months of 
nervousness, blurred vision, frontal headaches, 
and early morning nausea. Her physical exami- 
nation was unchanged except for the unusual 
appearance of her optic nerve heads. They both 
seemed full, as one might see in hyperopia. The 
patient was referred to the Eye Clinic and 
examination Aug 19, 1970, showed a small chala- 
zion of the left upper lid. Visual acuity was 
20/20 bilaterally without correction. Slit-lamp 
examination was unremarkable and tensions 
were 13 mm Hg and 15 mm Hg in the right 
and left eyes respectively by applanation. Field 
examination revealed slightly enlarged blind 
spots in both eyes with no central scotomas 
demonstrable. There was no evidence of any 
choroidal or retinal lesions. Both optic nerve 
heads had the very unusual appearance demon- 
strated in Fig 1 and 2. The discs were enlarged 
two to three times their normal size and were 
bulging into the vitreous with a doughnut-like 
configuration. The nerve heads had sharp mar- 
gins and definitely were not “choked.” They 
seemed to be packed full of multiple smaller 
nodules. The adjacent retina showed signs of 
peripapillary displacement manifested by con- 
centric striae. The retinal veins were distended 
and there was a single flame-shaped hemor- 
rhage radiating off the left disc at two o’clock 
Fluorescein angiography demonstrated no leak- 
age of dye from the nerve heads as one might 
expect in papilledema or papillitis. 

The patient was admitted to the Neurology 
Service Sept 7, 1970, for further evaluation. 
Skull x-ray films and optic foramen views were 
normal. There was no erosion or decalcification 
of the dorsum sellae. A chest x-ray film showed 
adenopathy and a questionable left lower lobe 
infiltrate. Brain scan revealed slight increase in 
uptake in the right frontal area, believed to be 
è within normal limits. The _ electroenceph- 
alogram was normal except for bilateral poste- 
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rior slow wave activity probably related to 
drowsiness. Pneumoencephalography demon- 
strated a mildly dilated left lateral ventricle 
and poor filling of the right lateral ventricle. 
The third and fourth ventricle€ were normal as 
was the aqueduct. The spinal fluid contained no 
red blood cells, seven lymphocytes, and a pro- 
tein level of 10 mg/100 cc with a flat colloidal 
gold curve. The patient was started on a regi- 
men of 60 mg of prednisone per day, and eye 
examination 12 days later demonstrated dra- 
matic improvement. The blind spots were now 
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normal, and there was remarkable regression of “tum 


the nerve head elevations. The right disc ap- 
peared essentially normal while the left showed 
marked improvement. Over the next three 
months the prednisone was tapered and then 
discontinued. The patient’s headaches, nausea, 
and blurred vision disappeared. The discs had a 
normal size, color, and configuration with a 
small amount of residual blurring of the left 
disc margin superiorly. The peripapillary reti- 
na was irregular bilaterally, consistent with the 
previous enlargement of the discs. The fields 
were full with normal blind spots. 


Comment 


Ocular involvement in sarcoidosis is quite 
common. Most studies have shown 25% to 
30% of well-documented cases of sarcoid to 
have lesions of the eye and its adnexa.7-11 
Common eye manifestations include anterior 
uveitis, involvement of the lids, conjunctiva, 
cornea, and lacrimal gland.! Less frequently, 
the fundus is involved with preretinal opaci- 
ties, chorioretinitis, and periphlebitis.1-3 Par- 
ticularly characteristic is the chorioretinitis 
“en taches de bougie.’’? 

Involvement of the nervous system is 
much less common but is still found én 5% 
to 16% of documented sarcoid aases.®.7,12 
Manifestations include cranial nerve lesions, 
peripheral neuropathy, and central nervous 
system invasion.*-6 No portion of the nervous 
system is immune to sarcoidosis, and the 
optic nerve is the second most common 
cranial nerve involved, second only to the 
seventh nerve.!* Optic nerve sarcoidosis has 
been described in both the ophthalmology 
and neurology literature. It can take four 
different but overlapping forms: optic neuri- 
tis, papilledema, optic atrophy, and granulo- 
mas of the optic nerve. The four classi- 
fications will be briefly reviewed. 

Optic neuritis associated with sarcoidosis 
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Fig 1.—Stereoscopic view of right optic nerve head in patient with sarcoidosis prior to steroid treatment. 





Fig 2.—Stereoscopic view of left optic nerve head, same patient. 
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has been reported occasionally. Fine and 
Flocks'* described a case of neuroretinitis 
secondary to sarcoid with marked decreased 
visual acuity, macular changes, papillitis, 
and central and paracentral scotomas bilat- 
erally. Steroids produced a dramatic im- 
provement, although some macular changes 
persisted. One of Bruntse’s cases!® showed 
similar neuroretinitis with papillitis, central 
scotomas, and increased blind spots. Fre- 
quently, it is difficult to differentiate the 
optic neuritis from papilledema. Papillede- 
ma is probably the commonest optic nerve 
manifestation of sarcoidosis. James!” found 
four of 422 patients with sarcoidosis to have 
papilledema. Wiederholt and Siekert® found 
six of 807 sarcoid patients to have optic 
nerve signs, but only one was said to have 
papilledema. Colover'® found 16 of 118 pa- 
tients with neurological sarcoid to have pap- 
illedema. Four of the five cases of sarcoid 
with fundus lesions reported by Bruntse!® 
showed papilledema or papillitis. Many 
others have described additional cases of 
papilledema.®:'® This papilledema can be 
secondary to diffuse intracranial involve- 
ment with or without increased intracranial 
pressure, an optic papillitis, or direct in- 
filtration of the nerve head with sarcoid 
granulomas. Blain et al'® also suggested an 
autoimmune or toxic etiology to explain 
some cases of papilledema. 

All of the above processes can progress to 
produce optic atrophy. This has been docu- 
mented by Geeraets et al, Longcope and 
Freiman,’ Bruntse,!® Blain et al,!® Anderson 
et al,!7 Morax,!® Blatt et al,!® and Aszkana- 
zy.20 

Probably the rarest documented optic 
nerve mgnifestation of sarcoid is direct in- 
filtration of the optic nerve by sarcoid gran- 
ulomas. Sarcoid can involve the optic nerve 
anywhere along its length. Aszkanazy2° de- 
scribed two cases of optic chiasm involve- 
ment. Morax'® reported a case of optic nerve 
and chiasm compression by an optic canal 
granuloma. Anderson et al!7 noted a case of 
unilateral erosion of the optic foramen with 
optic atrophy secondary to sarcoid granulo- 
mas. Statton et al?! described a similar case 
with unilaterally decreased visual acuity, ex- 
otropia, proptosis, papilledema, and enlarge- 
ment of the optic foramen. Exploration 
showed involvement of the optic nerve by a 
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tumor mass which was histopathologically 
granulomatous. Three years later the pa- 
tient showed signs of systemic sarcoidosis. 

Review of the literature demonstrates that 
involvement of the optic nerve head itself 
must indeed be an unusual occurrence. Mor- 
ax! and Mackensen”? both described cases 
of small tumors of the optic discs probably 
consisting of sarcoid nodules. These were 
associated with typical chorioretinitis “en 
taches de bougie.” Mackensen’s patient im- 
proved while Morax’s became worse despite 
steroids. Reis and Rothfeld™ described a 
case of massive intraocular sarcoid involve- 
ment probably spreading from the meninges 
by way of the optic nerve. One of Bruntse’s 
cases!® showed multiple white spots on the 
disc bilaterally associated with papilledema. 
This may have represented sarcoid in- 
filtration. The spots disappeared after two 
weeks of steroid therapy. 

Our case had a very different appearance 
from any of the above cases, or classic papill- 
edema. The patient was a young Negro 
woman with biopsy documented sarcoidosis 
involving the mediastinal nodes, cervical 
nodes, and tonsils. There was reversal of the 
albumin-globulin ratio but no hypercalce- 
mia. Eye examination revealed extremely un- 
usual changes in the optic nerve heads. They 
were markedly enlarged, protruding into the 
vitreous. The discs were not “choked,” how- 
ever, and had many nodule-like projections. 
The veins were minimally distended. The 
retina showed only peripapillary striae. Ex- 
tensive neurological evaluation included nor- 
mal skull and optic foramen views, EEG, 
brain scan, and CSF protein. Pneumoenceph- 
alography showed no mass lesions. The 
remainder of the eye examination showed 
no abnormalities except for slightly enlarged 
blind spots with no definite evidence of ocu- 
lar sarcoid. 

The appearance of the discs in this case 
and the dramatic response to steroids are 
highly suggestive of direct infiltration of the 
nerve heads by sarcoid granulomas. It is, 
however, impossible to prove this without 
histopathologic material. It is conceivable 
that many of the cases of papilledema and 
papillitis secondary to sarcoid, not associ- 
ated with increased intracranial pressure, do 
indeed represent optic nerve head in-e 
filtration. This may be a more common 
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manifestation of sarcoidosis than ophthal- 
mologists and neurologists have previously 
recognized. 

After the preparation of our manuscript, an 
additional case of optic nerve head sarcoid was 
published.24 This case described a 25-year-old 
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Negro woman with systemic sarcoid and unilat- 
eral superficial granulomas of the optic nerve 
head not affecting her vision or fields and 
gradually clearing over an eight-month period. 


Key Words.—Sarcoidosis; granuloma; optic 
nerve; papilledema; papillitis; optic atrophy. 
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Strabismus: A History of Orthoptic Tech- 
niques. By MJ Revell, FBOA, HD, 
FSMC, DCLP, DOrth. Price, $16. Pp 
278, with 163 illustrations. Barrie & Jen- 
kins Ltd, 2 Clement’s Inn, London 
WC2A, 2EP, 1971. 

This book is the first to deal with the 
history of the treatment of strabismus from 
1700 Bc to the present day. 

The principal theories of the etiology of 
strabismus are described and the many 
workers in the field are quoted extensively. 
Treatment techniques and instruments are 
traced and described from the early masks 
of the 16th century to the present more 
sophisticated pleoptophors. 

The author states quite truly that his 
history is incomplete. Unfortunately, the 
book contains many misspellings of the 
names of workers in the field of strabismus 
—Claud Worth, spelled Claude, Priestley 
Smith is hyphenated, while Duke-Elder of- 
ten does not have his hyphen, to name a 
few. These should be corrected when there is 
a second edition of the book. 

For beginning students of orthoptics, it 
can be a useful reference book. 

ANN E. STROMBERG 
> Boston 


The Visual Fields: A Textbook and Atlas of 
Clinical Perimetry, ed 3. By David O 
Harrington, MD. Price, $21.50. Pp 394, 
with 341 illustrations and nine color 
plates. CV Mosby Co, 3207 Washington 
Blvd, St. Louis 63103, 1971. 

The second edition of this standard text 
appeared in 1964. With the timely appear- 
ance of the present third edition, it now 
seems appropriate to refer to it as a classic 
monograph. 

The advances that have occurred in clini- 
cal and laboratory perimetry during the in- 
tervening years more than justify this new 


edition. These include the development of 
static perimetry by Harms and Aulhorn and 
automated computerized campimetry by 
Lynn. The former has refined the diagnosis 
of early changes in the pericentral area of 
Bjerrum. The latter has given promise of 
rapid screening by an objective method. 

Textual changes include revision of the 
chapter on the retina and that on methods 
of examination and special technique. 

All the desirable features of the earlier 
edition have been retained, including the 
orderly progression of chapters and the su- 
perb illustrations. Moreover, the type has 
been reset in a larger, clearer font. Notwith- 
standing these improvements the length of the 
book has been increased by only eight pages. 

In the introduction to his first edition, the 
author commemorates his preceptor, the late 
H. M. Traquair. Were he alive today, Tra- 
quair would be delighted by the progress his 
pupil has made. 

H. F. A. 


Atlas of External Diseases of the Eye, vol 3. 
By David D Donaldson, MD. Price, 
$69.50. Pp 475, with 250 illustrations, and 
112 stereo views on 16 reels. CV Mosby 
Co, 3207 Washington Blvd, St. Louis 
63103, 1971. 

This third volume in the now familiar 
format of a stereo-atlas with Viewmaster 
reels continues the tradition of excellence set 
by its author in its preceding companion 
volumes. His unrivalled collection of pho- 
tographs from the Howe Laboratory of 
Ophthalmology has been amassed over a 
period of more than 20 years. The base of 
support and encouragement for the initial 
undertaking was provided by Dr. David G. 
Cogan, Director of the Howe Laboratory. 
The clinical photographs represent cases 
referred by members of the staff of the 
Massachusetts Eye and Ear Infirmary and 
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other physicians from the New England 
area. They reflect no mere regional inci- 
dence but a broad spectrum of external eye 
disease. 

As might be anticipated the main body 
of this atlas is devoted to the cornea, in- 
cluding congenital anomalies, manifestations 
of systemic disease, dystrophies, degener- 
ation, bacterial and viral keratitis, miscel- 
laneous inflammation, abrasions, contusions 
and lacerations, recurrent erosions and phys- 
ician-related states, foreign bodies, burns 
and toxicity, and tumors of the cornea. 

The section on the sclera includes congen- 
ital and systemic involvement, inflamma- 
tions, and traumatic, degenerative, and neo- 
plastic conditions. 

As in previous volumes, case histories and 
occasionally histologic sections accompany 
the clinical photographs. The case histories 
are sufficiently detailed and contain ade- 
quate follow-up to sustain interest in the 
individual reports. The variety is extensive 
and many rare conditions round out the 
comprehensive nature of this atlas. 

The superb quality of both the black and 
white and the stereo color photographs 
make this not only a home study course for 
the ophthalmologist but also a true collec- 
tor’s item. 


H.F.A. 


Manual of Tonography. By Robert C 
Drews, MD. Price, $13.75. Pp 128, with 
89 illustrations. CV Mosby Co, 3207 
Washington Blvd, St. Louis 63103, 1971. 
In his preface, the author states that he 

wished to provide a concise useful manual. 

He has achieved his goal as the monograph 

is compact, well organized, and oriented to- 

ward practical clinical problems. 

A brief description of the historical back- 
ground of the development of tonography 
provides an introduction to the material 
found in the manual. In elucidating tono- 
graphic theory, appropriate emphasis is 
placed on assumptions and potential errors 
inherent in the measurement. 

Consideration of tonographic equipment 
is complete, noting advantages and disad- 
vantages as well as practical problems and 
relative costs of various tonometers, record- 


è ers, and allied equipment. 


With meticulous attention to the smallest 
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details, tonographic technique is carefully 
explained, as is the calculation and correc- 
tion of results. Because of the practical ap- 
proach, this section should,be of benefit to 
the tonographic technician as well as the 
clinician. 

Clinical tonography is critically consid- 
ered as to its usefulness as well as practical 
limitations in interpretation of results. 

The manual should provide a useful guide 
to the clinician interested in establishing a 
tonography unit, training technicians, or re- 
viewing theory and application of tonogra- 
phy technique. 

Murray A. JOHNSTONE, MD 
Boston 


Symposium on Horizontal Ocular Devia- 
tions. Edited by Donelson R Manley, 
MD. Price, $26.50. Pp 235, with 169 illus- 
trations. CV Mosby Co, 3207 Washington 
Blvd, St. Louis 63103, 1971. 

This volume has as its basis symposia 
held at the Wills Eye Hospital in Philadel- 
phia in 1968 and 1969. It is stated in the 
foreword that it is neither a factual report- 
ing of a symposium nor a textbook, but a 
combination. One would like to think that 
such a combination should add something 
new to the literature, preferably presented 
in a readable and attractive form. Unfortu- 
nately, it is difficult for even the most emi- 
nent authors to produce something new and 
readable on the subject of strabismus every 
year. In this volume there are discussions of 
diagnostic methods, surgical procedures, col- 
lected surgical results, and suggestions con- 
cerning the treatment of undercorrection or 
overcorrection. * 

From a technical viewpoint not everyone 
will agree with many of the statements 
made in this book. For example, it is stated 
that because at times the operative field is 
small when working on the medial rectus 
muscle, a surgeon may prefer to carry out a 
recess-resect procedure rather than a bi- 
medial recession. This is not the usual rea- 
son for preferring one procedure rather than 
the other. In the chapter on functional fail- 
ures in esotropia, an example is given in 
which it is stated that the time factors were 
unfavorable, and therefore a complete func- 
tional failure was obtained. The surgical 
procedure was a “conservative marginal my- 
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otomy of both medial recti.” Many surgeons 
would not regard this as the ideal first pro- 
cedure, and it would seem possible that the 
use of this procedure might have something 
to do with the development of the consecu- 
tive exotropia. Some factual statements are 
not well put, and thereby become inaccu- 
rate. For example, we are told that a hyper- 
metrope with his glasses removed has a 
blurred retinal image lying posterior to the 
retina. Presumably the theoretical focus is 
posterior to the retina, while the actual 
blurred image is on the retina. Then, unfor- 
tunately, there are a number of misprints, 
of esotropia instead of exotropia, and other 
minor details which could prove a source of 
confusion to the inexperienced reader. There 
are some points which have slipped by all of 
the editors and proofreaders. For example 
Fig 2-1 appears to be the same as Fig 10-1, 
while the captions inform us that the infant 
is fixing at near in 2-1 A, and at a distant 
light in Fig 10-1 A. Fortunately, it really 
does not make much difference to the discus- 
sion. 

Overall, the volume presents a number of 
points which are of interest to all ophthal- 
mologists, but they are presented in a less 
than satisfactory manner. The experienced 
reader would be able to find his way 
through this, but he does have other vol- 
umes for reference. The latter choice would 
seem preferable for beginners in the subject. 

STEPHEN J. FrRICKER, MD 
Boston 


Eye Injuries. By Edward Zagora, MD. 
Price, $30.75. Pp 601, with 300 illustra- 
tiong. Charles C Thomas Publisher, 301- 
327 E. Lawrence Ave, Springfield, Ill 
62703, 1970. 

Traumatic ophthalmology is an increas- 
ingly important problem to the ophthalmol- 
ogist. Drawing on more than 20 years of 
ophthalmological experience, the author in 
many cases writes from personal experience. 
This book covers almost every conceivable 
aspect of eye injuries and in most cases 
discusses the incidence, etiology, pathology, 
diagnosis, prognosis, prophylaxis, and treat- 
ment. It is divided into nine parts dealing 
comprehensively with mechanical trauma, 
traumatic neuro-ophthalmology, chemical 
injuries, thermal injuries, injuries from ra- 
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diant energy, electrical injuries, sonic, ultra- 
sonic, and infrasonic injuries, implications 
of environmental hazards, and finally post- 
traumatic visual disability and rehabil'ta- 
tion. The detail in which many of the sub- 
jects are covered makes this an excellent 
reference book but not a book which one 
might read cover to cover. For example, one 
of the 54 chapters deals entirely with acci- 
dental and operative trauma to trachoma- 
tous eyes while another chapter is devoted 
to dysbarism and barotrauma. The excellent 
index and more than adequate references 
further make it a valuable reference volume. 
The portion on mechanical trauma appears 
to be one of the best while that dealing with 
traumatic neuro-ophthalmology is less au- 
thoritative and in some cases misleading as 
in the discussion of the injury to the “‘cen- 
ter” of divergence. In general, the illustra- 
tions are good but occasionally (as with his 
illustration of the Vossius’ ring-shaped opac- 
ity of the lens) an illustration may give 
hardly more than a hint as to the appear- 
ance of the abnormality being illustrated. | 
In summary, the comprehensive coverage 
of all aspects of ophthalmic injuries makes 
this book a valuable addition to the library 
of the ophthalmologist who is particularly 
involved with traumatic conditions. To 
others it will be a fine reference volume 
when detailed information is required in 

this field. 
Davin D. DoNALDson, MD 

Boston 


Retinal Diseases in Children. Edited by 
William Tasman, MD. Price, $15. Pp 260, 
with 83 illustrations, 11 in color. Harper 
& Row Publishers, 49 E 33rd St, New 
York 10016, 1971. 

The eye problems of children are being 
recognized more and more as a special area 
of interest in ophthalmology, and it is a 
pleasure to have a new book which offers 
material on a group of pediatric ophthalmic 
problems affecting the retina, edited by an 
acknowledged retina specialist. As a collabo- 
rative effort of ten authors, the book has 
strengths and some weaknesses. The various 
contributors, each with his own interests 
and style of writing, have come up with 
widely varying chapters. Some chapters pro- 
vide only brief descriptions of pertinent con- 
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ditions, without adding much that is not 
easily available from other sources. Others 
employ a rather parochial selection of mate- 
rial, dictated by the contributor’s own per- 
sonal experience. The chapters on Coats’ 
disease and on the phakomatoses, on the 
other hand, are complete and soundly pre- 
sented. In another chapter Tasman’s own 
valuable experience with the late compli- 
cations of retrolental fibroplasia is well 
summarized. Regarding the early signs of 
oxygen toxicity, the suggestion that ophthal- 
mologists can screen for retinal vasoconstric- 
tion in the premature nursery by indirect 
ophthalmoscopy should be taken with some 
reservations in light of recently published 
experience with this technique. 

In terms of subject selection, one wonders 
why retinal pigmentary disorders were 
lumped together with abnormalities of the 
posterior pole, and why there was no men- 
tion among the latter of optic nerve hypo- 
plasia, a common developmental abnormali- 
ty springing from failure of retinal ganglion 
cells to develop. A pleasant surprise and the 
hidden jewel of the volume is an 80-page 
chapter on the ocular manifestations of the 
lipidoses by George Spaeth. Although these 
manifestations are by no means limited to 
the retina, the author happily has ignored 
this contextual problem and presents an ex- 
haustive review of the current knowledge of 
the lipidoses and their important ocular 
signs. This chapter constitutes a third of the 
book, and it contributes in at least that 
proportion to the worth of the volume. 

RicHArRD M. Ross, MD 
Boston 


The Eye in Systemic Disease, III (Interna- 
tional Ophthalmology Clinics, vol 10, 
No. 3). Edited by Dan M Gordon, MD. 
Price, $10. Pp 220, with 42 illustrations. 
Little Brown & Co, 34 Beacon St, Boston 
02105, 1970. 

This volume comprises five chapters of 
varying length. 

Medicolegal aspects of adverse drug reac- 
tions are considered by Howard N. Bern- 
stein and Aaron M. Levine. The manufac- 
turer’s duty to warn is related to the physi- 
cian’s responsibility to be aware of a drug’s 
hazards, to use drugs for a rational purpose, 
and to obtain informed consent when doing 
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clinical investigation. These precepts are il- 
lustrated by appropriate references to situa- 
tions arising in ophthalmic practice. 

Antimicrobial therapy in ophthalmology, 
as discussed by Raymond E. Records, is a 
comprehensive review of the basic proper- 
ties, mode of action, side effects, and clinical 
use of sulfonamides and antibiotics. Several 
useful tables and charts enhance the descrip- 
tive text. Mechanisms of bacterial resistance 
to antimicrobial agents are especially well 
illustrated. Dosage schedules and routes of 
administration are presented. In mentioning 
the action of blocking agents, the author 
does not mention the inhibition of the cil- 
iary body’s excretion of penicillin and its 
congeners by probenecid. This action is com- 
plementary to increased blood levels of peni- 
cillin resulting from blockage of renal tubu- 
lar excretion. Although this chapter contains 
more information than the practicing oph- 
thalmologist will remember, it is a useful 
reference work, updating the action of anti- 
biotics and the body’s reaction to them. 

A timely chapter by Howard N. Bernstein 
on iatrogenic ocular diseases from systemi- 
cally administered drugs reviews in depth 
the ocular effects of chloroquine and chlor- 
promazine. It touches upon oral contracep- 
tives, indomethacin, dimethyl sulfoxide, 
chloramphenicol, and clomiphene citrate. 
The last, although related to triparanol 
(Mer-29), has shown no cataractogenic ef- 
fect in humans, and only very slight catarac- 
togenic potential in animals. 

Toxoplasmic infection and toxoplasmosis 
of the eye are reviewed by Cornelis D. Bink- 
horst. There is a practical discussion of 
therapy with pyrimethamine, sulfonamides, 
and corticosteroids. The proper .places of 
antimetabolites and cryosurgery in therapy 
have not been clarified. Corticosteroids are 
the workhorse of antitoxoplasmosis therapy. 

A good discussion and useful classification 
of headache by a neurologist, Donald J. 
Dalessio, comprise the final chapter. Al- 
though the emphasis in migraine is on the 
headache rather than on the visual manifes- 
tations, there is general interest in this chap- 
ter for the ophthalmologist who wishes to 
have a fundamental knowledge of the proc- 
esses underlying the important symptom of 
headaches. 

H. F. A. 
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News and Comment 


Edited by Bradley R. Straatsma, MD 


Jules Stein Eye Institute, UCLA School of Medicine 


1972 
March 2-3 


9-24 
20-22 
April 5 


8-9 


9-14 


10-12 


10-13 


15-16 
16 


16-19 


17-21 


21-22 


23-27 
26-28 


May 6 


11-13 
18-20 
18-21 


25-26 


Los Angeles 90024 
Calendar of Events 


University of California Medical Center, San Francisco, Surgi- 
cal Decisions in Glaucoma Symposium, San Francisco 

Fourth International Congress on Ophthalmic and Otolaryngic 
Plastic Surgery, Addis Ababa, Ethiopia 

University of Illinois Abraham Lincoln School of Medicine, 
Postgraduate Course in Peripheral Fundus, Chicago 

New York Medical College, Lecture: External Ocular Pigmenta- 
tion, New York City 

Rudolph Ellender Eye Foundation, 12th Annual International 
Course in Contact Lens Fitting by the Ophthalmologist, New 
Orleans 

New Orleans Academy of Ophthalmology, Symposium on Con- 
tact Lenses, New Orleans 

University of Pittsburgh School of Medicine, Strabismus: A 
Comprehensive Course and Symposium in the Diagnosis and 
Treatment, Pittsburgh 

Walter Reed General Hospital, Fourth Walter Reed Ophthal- 
mology Postgraduate Course and Alumni Meeting, Washing- 
ton, DC 

Eurorean Contact Lens Society of Ophthalmologists, Second Sci- 
entific Congress, Budapest 

Societas Ergophthalmologica Internationale, Fourth Interna- 
tional Ergophthalmological Society, Budapest 

Gill Memorial Eye, Ear, and Throat Hospital, 44th Annual 
Spring Congress in Ophthalmology and Otolaryngology, Ro- 
anoke, Va 

Fourth Congress of the European Ophthalmological Society, 


- Budapest 


Colur-bia University, Ophthalmology Radiology Course, New 
York City 

Secord Meeting of the Intra-Ocular Inplant Club, Budapest 
Clinica Oculista Universita, First International Surgical Eye 
Symposium, Bologna, Italy 

Brooklyn Eye and Ear Hospital, Graduate Course in Ophthalmic 
Plastic Surgery, Brooklyn, NY 

American Academy of Ophthalmology and Otolaryngology, Oph- 
thalmology Knowledge Assessment Program, Residency Training 
Centers 

University of Michigan Medical Center, Ophthalmology Confer- 
ence, Ann Arbor, Mich 

The Retina Service, Massachusetts Eye and Ear Infirmary, 
Tenth Annual Course in Retinal Detachment. Boston 

American Board of Ophthalmology, Oral Examinations, San 
Francisco 

Rochester Ophthalmological Society, 17th Annual Albert C. 
Snell Memorial Lecture and Meeting, Rochester, NY 
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26-29 


NEWS AND COMMENT 


Panhellenic Ophthalmological Congress, Diagnosis and Treat- 


ment of Corneal Diseases, Athens, Greece 


June 12-Aug 4 


Didactic Course in Orthoptics and Ocular Examination Tech- 


niques, American Orthoptic Council, Iowa City 


July-Dec 


Sept 18-20 


Brooklyn Eye and Ear Hospital, Clinical Fellowship in Corneal 
Surgery, Brooklyn, NY 
The Retina Service, Massachusetts Eye and Ear Infirmary, 25th 


Anniversary Congress, Boston 


Surgical Decisions in Glaucoma.—The 
University of California School of Medicine 
in cooperation with Continuing Education 
in Health Sciences, University of California, 
San Francisco, is presenting a symposium 
on Surgical Decisions in Glaucoma at the 
Sir Francis Drake Hotel on March 2 and 3, 
1972. The principal guest speakers are 
Jorg Draeger, MD (Germany); Stephen M. 
Drance, MD (Canada); Joseph S. Haas, 
MD; Ralph E. Kirsch, MD; John R. Lynn, 
MD; Kenneth T. Richardson, MD; and 
Richard J. Simmons, MD; in addition to 
members of the University of California 
staff. 

New examination methods and criteria 
for evaluating the cases of surgical patients 
will be presented; more advanced surgical 
procedures and techniques will be discussed 
from a practical standpoint; and manage- 
ment of preoperative, surgical, and postoper- 
ative problems will be covered. This pro- 
gram is acceptable for 16 hours of group 
A credit towards the certificate in Continu- 
ing Education for the California Medical 
Association and the American Medical As- 
sociation. The program chairman is John 
Hetherington, Jr., MD, Assistant Clinical 
Professor of Ophthalmology, University of 
California Medical School, San Francisco 
94122. 


Clinical Fellowship in Corneal Surgery. 
—The Brooklyn Eye and Ear Hospital will 
offer a six-month practical clinical fellow- 
ship in Surgery of the Cornea, beginning 
July 1, 1972. The fellowship is offered to 
applicants who have completed at least 
three years of residency training in ophthal- 
mology. For further information write to A. 
Benedict Rizzuti, MD, Director of the Cor- 
neal Service of the Brooklyn Eye and Ear 
e Hospital, 29 Greene Ave, Brooklyn, NY 
11238. 


Lecture on Ocular Pigmentation.—Paul 
Henkind, MD, PhD, Professor and Chair- 
man of the Department of Ophthalmology 
at the Albert Einstein College of Medicine, 
will deliver a lecture entitled “External Ocu- 
lar Pigmentation” on April 5th, 1972, at 5 
PM. All interested parties are invited to 
attend the lecture in Room R-113, Cohen 
Research Building, New York Medical Col- 
lege, Fifth Avenue at 106th Street, New 
York City 10029. 


Strabismus Symposium.—The University 
of Pittsburgh School of Medicine announces 
a course entitled Strabismus: A Comprehen- 
sive Course and Symposium in the Diagno- 
sis and Treatment, to be held at the Eye 
and Ear Hospital in Pittsburgh on April 10 
to 12, 1972. Address inquiries to David A. 
Hiles, MD, Eye and Ear Hospital, 230 
Lothrop St, Pittsburgh 15213. : 


Course in Retinal Detachment.—Massa- 
chusetts Eye and Ear Infirmary Retina Ser- 
vice announces the tenth annual course in 
retinal detachment, May 18 to 20, 1972. The 
curriculum will consist of lectures in the 
Fundamentals of Fundus Diagnosis and 
Management of Retinal Detachment. Sub- 
jects will include the following: pathogene- 
sis, classification, and differential diagnosis 
of retinal detachment: surgical rationale and 
techniques; management of unusual cases; 
surgical and postoperative complications; 
and vitreous examination, replacement, and 
surgery. Composing the faculty are Charles 
L. Schepens, MD; Ichiro D. Okamura, MD; 
Robert J. Brockhurst, MD; J. Wallace 
McMeel, MD; H. MacKenzie Freeman, 
MD: Ronald C. Pruett, MD; Felipe I. To- 
lentino, MD; and David A. Swann, MD. 
For registration and details, write Ronald C. 
Pruett, MD, the Retina Service, Massachu- 
setts Eye and Ear Infirmary, Boston 02114. 
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Contact Lens Fitting by the Ophthalmolo- 
gist—The 12th Annual Instructional 
Course in Contact Lens Fitting by the Oph- 
thalmologist is sponsored by the Rudolph 
Ellender Medical Foundation at the Roose- 
velt Hotel in New Orleans, April 8 and 9, 
1972, immediately preceding the New Or- 
leans Academy of Ophthalmology symposi- 
um on contact lenses. Guest panelists include 
Col Budd Appleton, MD; Joseph A. Bal- 
done, MD; William B. Clark, MD; Antonio 
Gasset, MD; Herbert. L. Gould, MD; G. 
Peter Halberg, MD; Jack Hartstein, MD; 
Frank Hoefle, MD; Whitney G. Sampson, 
MD; and Keith Whitham. For further infor- 
mation write to Joseph A. Baldone, MD, 
Roof, Claiborne Towers, New Orleans 70112. 


Ophthalmology Conference.—The Univer- 
sity of Michigan Medical Center will hold 
its annual Ophthalmology Conference at the 
Towsley Center for Continuing Medical Ed- 
ucation in Ann Arbor, Mich, May 11 to 18, 
1972. John W. Henderson, MD, professor 
and chairman, and the staff of the ophthal- 
mology department will conduct the confer- 
ence. Guest lecturers will include Alston 
Callahan, MD; Philip P. Ellis, MD; and G. 
Richard O’Connor, MD. For further infor- 
mation address the Department of Postgrad- 
uate Medicine, the Towsley Center for Con- 
tinuing Medical Education, Ann Arbor, 
Mich 48104. 


A Didactic Course in Orthoptics.—Appli- 
cations are now being accepted for the Di- 
dactic Course in Orthoptics and Ocular Ex- 
amination Techniques, sponsored by the 
American Orthoptic Council. The course 
will be held in the Department of Ophthal- 
mology, University Hospitals, Iowa City, 
from June 12 to Aug 4, 1972. For further 
information write to William E. Scott, MD, 
Department of Ophthalmology, University 
Hospitals, lowa City, 52240. 


Albert C. Snell Memorial Lecture.—The 


Rochester Ophthalmological Society has in- + 


vited Michael J. Hogan, MD, Professor and 
Chairman of the Department of Ophthal- 
mology, University of California Medical 
Center, San Francisco, to give the 17th an- 
nual Albert C. Snell Memorial Lecture in 
Rochester, NY, May 25, 1972. The title of 
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Dr. Hogan’s lecture will be “Diagnosis and 
Management of Uveitis.” An afternoon clin- 
ical session at the University of Rochester 
Medical Center will be followed by dinner 
and the Memorial Lecture at the University 
Club. Guest lecturers at the Friday session, 
May 26th, will include S. Arthur Boruchoff, 
MD; George M. Howard, MD; and David 
L. Knox, MD. Address inquiries to Robert 
E. Kennedy, MD, 235 Alexander St, Roches- 
ter, NY 14607. 


Retina Service Anniversary Congress.— 
The 25th Anniversary Congress of Massa- 
chusetts Eye and Ear Infirmary Retina Ser- 
vice will be held at the Sheraton-Boston 
Hotel, Sept 18 to 20, 1972. Distinguished 
speakers will discuss the development of 
modern concepts in the areas of the sensory 
retina, the vitreous body, methods of exami- 
nation, pathogenesis and treatment of reti- 
nal detachment, and developments possible 
in the future. For further information, ad- 
dress Charles Regan, MD, Registrar, 243 
Charles St, Boston 02114. 


Ninth Pan American Congress of Ophthal- 
mology.—The Ninth Pan American Congress 
of Ophthalmology will be held in Houston, 
April 2 to 7, 1972. The official theme of the 
Congress is Recent Developments in Oph- 
thalmology, and the official languages of the 
Congress are English, Spanish, and Portu- 
gese with simultaneous translation. 

Anyone wishing further information should 
write to Ninth Pan American Congress of 
Ophthalmology, 1700 Holcombe, Houston 
77025. 


Surgery of the Cornea and Cataract Ex- 
traction, Refresher Course.—University of 
Toronto Department of Ophthalmology an- 
nounces that this annual refresher course will 
be held on April 10 and 11, 1972, at Toronto 
General Hospital and Hospital for Sick Chil- 
dren. Guest lecturers on the subject of Sur- 
gery of the Cornea and Cataract Extraction 
will include Dr. Richard C. Troutman, Mr. 
Anthony J. Bron (London), and Dr. Claes 
H. Dohlman. For particulars, contact Clem- 
ent McCulloch, MD, University of Toronto, 
Department of Ophthalmology, Room 115, 4 
Spadina Crescent, Toronto 179. 
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Research Project Notices 





An Optional Readers’ Service 


The American Medical Association is cooperating 
with the Smithsonian Institution’s Science Information 
Exchange (SSIE) in presenting a monthly list of 
selected current research projects of interest to general 
medicine. SSIE specialists will provide notices of on- 
going government and private research in key areas of 
interest, drawing on information from more than 100,- 
000 notices registered with SSIE each year and compu- 
terized for retrieval and storage. SSIE itself cooperates 
with hundreds of organizations whose research efforts 


may otherwise remain unpublicized for years. 


Selected notices of current research projects are 
available through the Archives of Ophthalmology at a 
cost of $40 per subject area. (The cost for a computer 
search of one subject area for research projects in that 


area is $50 if requested directly from SSIE.) 


Each notice is given on a standard 81% by 11 form, 
showing supporting agency, project title, principal in- 
vestigators and scientific specialty, recipient institution, 
and a descriptive summary of the objective of the 


current research project. 


Notices may be ordered, prepaid, until 90 days after 
publication date. This month’s topics, number of proj- 
jects included, and cost per topic are given in the coupon 


to the right. 


SCIENCE INFORMATION EXCHANGE 


SMITHSONIAN INSTITUTION | EIERS 
en NIAT ae ras Te ganze 
NOTICE OF RESEARCH PROJECT i 
ACENC OS iM aba 
HEALTH, EDUCATION & WELPARE EY aneor i 
PUBLIC HEALTH SERVICE 


RATIONAL INSTITUTES OP HEALTH 
BATIONAL EYE INSTITUTE 


TITLE OF PROJECT 











SUPPORTING AGENCY: 








GLAUCCHA CLINICAL RESEARCH CENTER 









PRINCIPAL IMVESTIGATOM, ASSOCIATES D DEPamt MENT SPECIALTY: 


DE B BECKER OPHTHALMOLOGY 
AE KOLKER 
S PODOS 
C ASSEFF 

RIVERA 


RECIPIENT INSTITUTION: 


















PERIOD FOR Tes 


BASEIBGTON UNIVERSITY 6/71 TO 5/72 
SCBOOL OF MEDICINE PY71 

660 S. KINGSHIGHWAY BLVD. 

AINT LOUIS, MISSOURI 63110 


SUMMARY OF PROJECT 


heP: 


















A research center has been established, including both inpatient 
and outpatient facilities, within which clincal glaucoma research is 
being performed. A core of glaucoma patients and glaucoma suspects have 
beea acquired for studying the natural history of the glaucomas and 
provides a means whereby clinical research can be done under carefully 
coatrolled conditions. This permits the prompt clinical application of 
fimdinags in our laboratory as well as Stimulating further lab research 
om the basis of patient's problems. In addition, the project provides a 
meass of training both medical and paramedical personnel in research 
techmiques and current methodology in the evaluation of the glaucomgas. 
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March Research Topics 


[] Glaucoma, intraocular pressure and 
aqueous outflow from the eye (67 
projects, $40) 


[] Basement membrane studies (77 proj- 
ects, $40) 


[] Damaging effects of x-rays, micro- 
waves, and lasers on vision. Excludes 
laser use in treating eye disease (51 
projects, $40) 


[] Corneal transplants (12 projects, 
$40) 


Cataracts (59 projects, $40) 


O 


[] Flashblindness, retinal burns, glare 
and protection against these effects 
(38 projects, $40) 


[] Studies on the lens of the eye, ex- 
cluding cataract studies unless nor- 
mal lens is studied also (66 projects, 
$40) i 


[] Retinal detachment (24 projects, 
$40) 


Use this coupon to order notices of Re- 
search Projects. 


[] Payment enclosed 


Authorized purchase order sumber 
for billing 
(institutions only) 


Please print or type: 


City sicorre tate oaa sa AD 


Make check payable and send to: 
American Medical Association 
535 N Dearborn St 
Chicago, Ill 60610 


Arch Ophthal—Vol 87, March 1972 
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Convenience, versatilit 
and wider selectivit 
at your fingertips: 


(ri 


The new AO Custo 
PROJECT-O-CHAÆART" 


The new remote-controlled A 
Custom PROJECT-Q,ZCHAR 
offers instant sliddibelection 
at your fingertips. You 
can project individual, 
single line, or grouped test 
characters for any test situa- 
tion. Slide changing and test 
time are reduced to a minimum 
with remote push-button controls. 
Up to 30 slides may be 
programmed in sequence to your 
own preferred testing technique. 
The AO Custom PRQJ ECT-O- 
CHART is available in Table, 
Wall, Instrument $ 
Floor models. Choos 
American Beauty c 


For complete information on the 
new AO PROJECT-O-CHART, 
see your authorized AO instrument 
distributor, AO sales representative, 
or write for our new brochure. 


® T.M. American Optical Corp. 


oO AMERICAN OPTICAL 
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The Causes of Dry, Irritated, Gritty, 
ore and Tired Eyes 













Here Ae 
ho 
and thy 
Everywhere... 
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TEARISOL Comfort Is Close At Hand 


Day-in and day-out the eye is subjected to myriad ticularly useful to make hard lens wearing “softer” for 
potentially irritating, drying, fatiguing, insults. Smog, your contact lens patient: a drop or two of TEARISOL 
steam heat, wind, dust, air conditioners, sun, pollen, as needed can provide a cushion of “natural” com- 
soot. You name it. It's all around us. fort. An isotonic, sterile solution of 0.5% hydroxypro- 
¢@ Ortunately, a “natural form of comfort is close at pyl methylcellulose. In the economical easy-to-carry 
hand: TEARISOL®. This is the soothing tear substitute 15 cc. Lacrivial® 
that brings comfort to dry and irritated eyes—and does 
nothing else. Clear comfort. Comfort that does not COOPER LABORATORIES. INC 
; aa i ; WAYNE, NEW JERSEY 07470 
distort vision, does not alter optical dynamics. Par- STE. THERESE, QUEBEC, CANADA 








NOW REDUCED SPHERICAL ABERRATION 
FOR BETTER VISUAL ACUITY 


nof OCAL contact Lenses 


The first commercially available 
corrected curve contact lenses. 


All spherical contact lenses have spherical 
aberration and have a shorter focal length 
at the periphery than at the center. 


Panofocal contact lenses have a corrected 
curve on the anterior surface to provide 
sharper and clearer retinal image than any 
previously available lens. This is accom- 
plished with no additional thickness or 
changes in any fitting parameters. 


Interested ? 


For additional information, com- 
plete coupon below and return to 
Quality Optics, P. O. Box 4034, 
Atlanta, Georgia 30302. 


Yes, | am interested in more facts regarding 
| Panofocal contact lenses, 





| O Send your new Panofocal brochure, 


QUA L i TY O PT Í C S C] Have a representative contact me. 





Consultants / Manufacturers of Quality Contact Lenses NAME 
A DIVISION OF GHQ CORPORATION | 
Branch Offices in Atlanta e Memphis « Nashville | ADDRESS 





Columbia »• Charlotte » Orlando | 


St. Louis Area Distributor: Jenkins Optical Company Z!P 
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With the Mentor* CM-III Microscope, you can quickly observe the eye from any position, 
and you don't have to be a mechanical engineer to do it. The microscope floats on 
counter-balanced arms, turns left or nght, tilts up or down, swings in for close 
observation, swings out of the way for direct inspection. Or stays put. 

And the optics are excellent. A wide, flat, undistorted field is illuminated by a built-in light 
source co-axial with line of sight. Four magnifications to choose from: 4.2, 7, 10.5, and 14X. 
Working distance and field sizes are designed for ophthalmic procedures. The handles are 

autoclavable and sterile drapes are available. 

The price is only $1060, including a lightweight 
carrying case (high-point, 4.2X magnification $65 
additional). Let us send you further information or 
arrange a demonstration: call 617-961-2300 collect. 
Mentor Division, Codman & Shurtleff, Inc., 
Randolph, Mass. 02368. 


(‘adman Mentar 





Asa 

contact lens 
fitter, you’re 
getting better 
all the time. 


But how about 
the solutions, 
cleaners 

and cases you 
recommend? 








In just three years, every new concept in contact lens 
care has come from just one source- 
Flow Pharmaceuticals. 





the first hypertonic wetting solution. hy-FLOWe.. . 
refreshing and hygienic, with a unique emolliency 
and a tonicity more natural to precorneal film.’ 


the first combination cleaning and storage solution. 


duo-FLOWa. .. the original such solution for ger- 
micidal hydration, easy and effective two-in-one 
action. 


the first combination cleaning and storage kit- 
porta-FLOWae. .. absolute cleaning and germicidal 
_hydration in one simple leakproof, breakproof 
compact unit. 


the first gel cleaner. d-FILMm ... the basic lens 
cleaner that erases patient confusion and elimi- 
nates the danger of irritating or damaging ele- 
ments being instilled into the eyes inadvertently. 


Flow Care-to compliment your proficiency. 


m 
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FLOW PHARMACEUTICALS, INC. 
936 Commercial Street 
Palo Alto, Calit. 94303 


@ 

1. Mishima, S. and D. M. Maurice, The Effect of Normal Evaporation 
on the Eye, Exp. Eye Res., 1:46, 1961 

2. Bahr, Gunnar, Measurement ot the Effect of Solutions of Different 
Osmotic Pressure on the Thickness of the Living Cornea, Trans. of 
Ophthal. Soc. U.K., 68:515, 1949 

















Apparatus for Sale 

Assistants Wanted 

Associates 

Clinics, Hospitals, Laboratories, 
Sanatoria 

Directors 

For Rent 

Interns and Residents Wanted 

Locum Tenens Wanted 

Miscellaneous for Sale 

Notice 

Partners Wanted 

Physicians Wanted 

Practices for Sale 

Real Estate for Sale 

Situations Wanted 

Stationery and Printing 


When it comes to classified advertisements, 
JAMA draws plenty of inquiries—to help you 
aid your practice with competent personnel 
and equipment, or to locate a new position 
yourself. 


JAMA CLASSIFIED ADVERTISEMENTS, in 
short, can fill your every need! E 


Classified 
ina CLASS 
by themselves 





Next time you’re in the buyer’s or seller's 
market, write to; 


THE JOURNAL OF THE 
AMERICAN MEDICAL ASSOCIATION 
Classified Advertising Department 
535 North Dearborn Street 
Chicago. Illinois 60610 


sterile, disposable cautery designed especially 
for the ophthalmic surgeon 


Optemp offers the ocular surgeon these important advantages... 


optimal temperature 

Optemp is only 300°C at the tip...hot enough 
for instant occlusion of individual 

capillaries, “cool” enough to minimize 
damage to surrounding tissues 


excellent visibility 

Optemp, with an elongated operating tip, 
offers the surgeon an unrestricted 

field of vision ...the instrument, being light 
weight and well balanced, is easily 


maneuverable with no cumbersome cords 
to get in the way. 


sterility, economy 

Optemp is sterile as received, eliminates 
the possibility of cross-infection... 
battery powered and inexpensive, it saves 
on resterilization and reprocessing. 


Ask for Optemp at your local hospital and 
see why it’s the dependable ophthalmic 
cautery that meets your needs in every way. 





Nancys classmates wont call her names now... 








and her accommodative 


esotropia no longer 
affects her grades 


Over two years ago, Nancy showed an 
esophoria of 6 A at distance and an 
intermittent esotropia of 15 A at near, 
with imperfect fusion. She was put on 
PHOSPHOLINE IODIDE 0.125% O.U., 
at first once a day. This dosage regimen 
was reduced gradually to once a week. 
Orthoptic measures were employed to 
increase binocular control. Nancy now 
has an esophoria of 12 A at near, no 
tropia, and excellent stereopsis. Fusion 
is still variable for near. Vision is 20/20 
in each eye. She no longer requires 
eyedrops * 


for diagnosis 


One drop of PHOSPHOLINE IODIDE 
0.125% instilled in both eyes for two 
or three weeks can help determine if 
there is an accommodative basis for 
the esotropia. 


in treatment 


If there is a significant accommodative 
factor present, the continued use of 
PHOSPHOLINE IODIDE alone is often 
sufficient for treatment. 


If surgery is necessary, postoperative 


use of PHOSPHOLINE IODIDE may help 


correct a residual deviation. 


*Cage history courtesy of Orthoptic Clinic, 


BRIEF SUMMARY 
(For full prescribing information, see package 
circular.) 


Phospholine lodide® (echothiophate iodide) 
In Management of Chronic Simple (Noncongestive) 
and Aphakic Glaucoma/Concomitant Esotropia 


Contraindications: This medication is contraindi- 
cated in acute (congestive) angle closure glau- 
coma, but may be useful in the subacute or chronic 
Stages after iridectomy or where surgery is refused 
or contraindicated. It is also contraindicated in 
glaucoma associated with iridocyclitis. It should 
be prescribed only after consultation with the 
patient's internist or surgeon in the presence of 
bronchial asthma, gastrointestinal spasm, urinary 
tract obstruction, vascular hypertension, myocar- 
dial infarction, and Parkinson's disease. 
Warnings: Therapy should be temporarily dis- 
continued if (otherwise unexplainable) persistent 
diarrhea, profuse sweating, or muscle weakness 
occurs. Succinylcholine should not be used con- 
comitantly. In patients with myasthenia gravis, 
only specialists who are aware of the likelihood of 
drug interactions should employ PHOSPHOLINE 
IODIDE concomitantly with neostigmine, ambeno- 
nium, pyridostigmine, or edrophonium. 

Use in pregnancy: Not established is safe use in 
pregnancy, nor absence of adverse effects on fetus 
Or on respiration of neonate. Administration in 
pregnancy requires weighing potential benefits 
against potential hazards. 

Precautions: Patients regularly exposed to pesti- 
cides of the organophosphate or carbamate class 
should be cautioned to observe all protective mea- 
sures recommended in their handling. 

Minor side effects (patient to be alerted): Initially, 
browache, dimness of vision, blurring, or ciliar 
and conjunctival injection may occur, but usually 
disappear after 5 to 10 days of treatment. 

Other side effects: (/oca/): Iris cysts occur occa- 
sionally in adults, but fairly frequently in children. 
Pigmented cysts of the ciliary epithelium have also 
been noted. Retinal detachment has occurred, and 
the medication should be used with extreme cau- 
tion, if at all, if there is a history of this disorder. 
It may Cause or activate acute iritis. Posterior syn- 
echiae may develop. Recent controlled clinical 
studies have shown that PHOSPHOLINE IODIDE 
therapy may be a causative factor in the develop- 
ment of lens opacities in adult glaucoma patients. 
This phenomenon is apparently (a) dose-related, 
since it has not been observed with 0.03%, but 
only with the higher strengths; (b) se/ective in 
character, since some patients have tolerated 
many years of treatment with the highest strength 
of the drug without lens changes; (c) age-related, 
since lens opacities associated with this medica- 
tion are virtually unknown in children; and (d) 
species specific, since attempts to produce com- 
parable effects in experimental animals have been 
unsuccessful. Pupillary block may develop due to 
intense miosis together with vascular congestion, 
especially in eyes with narrow angles. 

Resistance to the medication may appear in 
some patients after many months of therapy; usu- 
ally the response can be restored by changing to 
another medication for a short time. 











ized paresthesias have been reported. Lowering of 
blood cholinesterase level frequently occurs during 
long term therapy and is an indication of systemic 








absorption, not an adverse side effect. 

Antidotes: Atropine, 2 mg. parenterally; PROTO- 
PAM® CHLORIDE (pralidoxime chloride), 25 meg./ 
Kg., |.V.; artificial respiration, if necessary. 
Supplied: 1.5 mg. package for dispensing 0.03% 
solution; 3.0 mg. package for 0.06% solution; 6.25 
mg. package for 0.125% solution; 12.5 mg. pack- 
age for 0.25% solution. [Also contains potassium 
acetate (sodium hydroxide or acetic acid may 
have been incorporated to adjust pH during manu- 
facturing), chlorobutanol (chloral derivative), man- 
nitol, boric acid, and exsiccated sodium phosphate. ] 


in the management of accommodative esotropia 


Phospholine lodide 
(echothiophate iodide i 
for ophthalmic solution) 


Department of Ophthalmology, N.Y.U. Medical Center, 
ae N.Y. School of Medicine, New York, N.Y. Other children 
Aa are professional models. 





N The Ophthalmos Division 
AYERST LABORATORIES 
New York, N.Y. 10017 7121 


2rviso* 











2 Q 


® $ 
5 STYLES 


A NEW IDEA for saler and easier delicate pone 
instrument selection and presentation. N ei Se 


=A 4F — Four Forceps 
G 8F — Eight Forceps 
W 4FK — Four Knives 








NOW the surgeon is able to select and __ 


depress the desired instrument clip to A P~ R — Four Forceps 


tilt the instrument to a 45° posi- ~~ 


tion for ease and safety in 
removing it from the rack. 
This action eliminates the 
precarious difficulty of grasp- 
ing a small instrument lying 
closely between others in a rack. 





£: RUDOLPH Beaver INC. 


SURGICAL BLADES / HANDLES 


480 TRAPELO ROAD 
BELMONT, MASS. 02178 











MASSACHUSETTS EYE AND EAR INFIRMARY 
1947 - RETINA SERVICE - 1972 


2oth ANNIVERSARY CONGRESS 


CO-SPONSORED BY THE RETINA SOCIETY 
SEPTEMBER 18, 19, 20, 1972 


DISTINGUISHED SPEAKERS WILL DISCUSS THE DEVELOPMENT OF MODERN 
CONCEPTS IN THE AREAS OF 


@ THE SENSORY RETINA 

@ THE VITREOUS BODY 

@ METHODS OF EXAMINATION 

@ PATHOGENESIS AND TREATMENT OF RETINAL DETACHMENT 
@ DEVELOPMENTS POSSIBLE IN THE FUTURE 


A SOCIAL PROGRAM FOR LADIES VISITING HISTORIC BOSTON 


REGISTRATION FEE: $100 (Scientific Program, Lunches, and Anniversary Dinner-Dance) 
$ 50 (Ladies’ Lunches, Tours, and Dinner-Dance) 


REGISTRAR: MEETINGS TO BE HELD AT: 
Charles Regan, M.D. Sheraton-Boston Hotel 
e 243 Charles Street Prudential Plaza 


Boston, MA 02114 Boston, MA 02199 


e highly effective against almost all pathogens 
which invade the eye, including Pseudomonas 
and Staphylococcus aureus 


e bacterial resistance rarely develops on 
repeated or prolonged use 


e low allergenicity 


e also available: Neosporin® Ophthalmic 
Ointment—Each gram contains: Aerosporin® 
brand Polymyxin B Sulfate 5000 units; Zinc 
Bacitracin 400 units; Neomycin Sulfate 5 meg. 
(equivalent to 3.5 mg. neomycin base) in 
special white petrolatum q.s. In ¥% oz. tubes 
with ophthalmic tip. 





Ophthalmic Solution, Sterile 


Each cc. contains: Aerosporin® brand Polymyxin B Sulfate 5000 
units; Neomycin Sulfate 2.5 mg. (equivalent to 1.75 mg. of neomycin 
base); Gramicidin 0.025 mg., in aqueous saline solution isotonic with 
tears, containing the inactive ingredients alcohol (0.5%), propylene 
glycol, polyoxyethylene polyoxypropylene compound, sodium 
chloride, and purified water (preservative: thimerosal 0.001%). 
Bottles of 10 cc. with sterile dropper. 


eradicates bacterial 
conjunctivitis and other 
eye infections due to 
susceptible organisms- 


Precaution: As with other antibiotic preparations, 
prolonged use may result in overgrowth of 
nonsusceptible organisms, including fungi. 
Appropriate measures should be taken if this occurs. 
Articles in the current medical literature indicate an 
increase in the prevalence of persons allergic to 
neomycin. The possibility of such a reaction should be 
borne in mind. 


Contraindications: This product is contraindicated for 
subconjunctival or intraocular injection, or for 
irrigation of fistulous tracts. This product is also 
contraindicated in those individuals who have shown 
hypersensitivity to any of its components. 


Complete literature available on request from 
Professional Services Dept. PML. 


hra Burroughs Wellcome Co. 
Research Triangle Park 
Wellcome / North Carolina 27709 


At her age, she’s entitled to see. 


One of the most tragic infirmities of age is that 
of failing vision. It is a precious gift to an oldster 
when the services of ophthalmologist and dis- 
penser can be combined to enable her to 


read once again . to sew, 4 
perhaps to see the gei. 
faces of her family and A oe 
far fe. 
friends. ae 


Here, the dispensing 
optician serves a Vi- 
tal function, for the 
ophthalmologist’s 
prescription must 























be perfectly interpreted in order to provide the 
patient with as much vision as possible. 
The Guild Optician, by the very nature of his ex- 
cellent capabilities in this area, is well 
qualified to handle subnormal vision 
cases. If he didn’t have these cap- 
abilities, he wouldn’t be a 
Guildmember. 
This is one of the reasons we 
believe a Guild Optician is 
well qualified to serve the 
ophthalmologists’ dispens- 





Guild of 
Prescription Opticians 
of America, Inc. 


1250 Connecticut Ave., N.W. 
Washington, D.C. 20036 


in 
Herpes Sin 
Keratitis 
STOXIL 


IDOXURIDINE 








Before prescribing, see complete prescribing 
information in SK&F literature or PDR 
(ndications: Only in the treatment of herpes 
simplex keratitis. 

Description: ‘Stoxil’ Ophthalmic Solution 
contains idoxuridine (5-iodo-2'-deoxyuridine) 
0.1% (1 mg./ml.) in distilled water: sterile when 
Packaged. Preserved with thimerosal, 1:50,000. 
‘Stoxil’ Ophthalmic Ointment contains 

F idoxuridine 0.5% (5 mg./gram) in a petrolatum 

base. (White petrolatum and liquid petrolatum 
are inactive ingredients.) 

Contraindications: Contraindicated in patients 
with known or suspected hypersensitivity to any 
* of its components. 

Precautions: Some strains of herpes simplex 
appear to be resistant. If there is no response in 
epithelial infections after 7 or 8 days of treatment, 
other forms of therapy should be considered. 


The recommended frequency and duration of 
administration should not be exceeded. 

Stoxil’ is not effective in corneal inflammations 
in which the virus is not present. 








OINTMENT: while your 


Corticosteroids are usually contraindicated in 
herpes simplex keratitis. 


Boric acid should not be used during the course 
of therapy. 


Stoxil’ Ophthalmic Solution should not be mixed 
with other medications. 


dverse Reactions: Occasionally, irritation, 
“a pruritus, inflammation, edema of the eye 
or lids and, rarely, allergic reactions have been 
e reported. Photophobia has occurred. Occasionally 
corneal clouding, stippling and small punctate 
defects in the corneal epithelium have been 
observed. The punctate lesions may be a 
manifestation of the infection. 


How Supplied: 0.1% Ophthalmic Solution 





(1 mg./ml.), in 15 ml. bottles with dropper; | F ing 
0.5% Ophthalmic Ointment (5 mg./gram) in 4 SOLUTION: while your ç 
gram tubes. 


Stability: The Solution should be stored in 


refrigerator until dispensed. 'Stoxil' Ophthalmic FLEXIBILITY with 2 dosag 


Ointment does not require refrigeration. 
e Stoxil' Ointment is so conveniel 


cation, since one dose suffices f 
Sló smith Kline & French Laboratories night. (If desired for daytime us 
. 4 applications should be made | 


e Stoxil’ Solution is convenient fo 
those who prefer this dosage fc 
hours. Recommended dosage is 
infected eye every hour (and ev 
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Split personalities can have pr 
However when two separa 
tuned to their individual roles 
never be problems. You'll f 
this revolutionary new syste 
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The light, bright, stereo-vision Spectacle Indirect 
Ophthalmoscope (that's fitted so easily) converts 
in seconds to a spectacle magnifier, with a remov- 
able light source and flip-up loupes. 


Split personality or marriage of the year? Either 
way you win with the Spectacle Indirect. 





KEELER 


456 Parkway, Lawrence Park 
Industrial Area, Broomall, Pa. 19008 @ 


THE CHICAGO OPHTHALMOLOGICAL SOCIETY 
ANNOUNCES 
THE TWENTY-FOURTH ANNUAL CLINICAL CONFERENCE 


Friday & Saturday, May 19-20, 1972—The Drake Hotel, Chicago, Illinois 


PROGRAM 
d 
PARTICIPANTS TITLES { 
John T. Flynn, M.D. “The Management of Exotropic Deviations” 
Miami, Florida 
Arthur Jampolsky, M.D. “The Management of VI Nerve Paralysis” 
San Francisco, California “Anatomic Factors in Strabismus” 
Robert D. Reinecke, M.D. ‘‘Prisms—Calculation and Use of Press-On and Regular Prisms" 
Albany, New York “Strabismus Surgery Tips on Technique” 
Aran Safir, M.D. “Automated Refraction” 
New York, New York 
Harold G. Scheie, M.D. “Surgical Treatment of Primary Glaucoma” 
Philadelphia, Pennsylvania “Complications of Cataract Surgery including Glaucoma” 
Albert Sloane, M.D. “Correction of Common Errors Made in Prescribing New Glasses” 
Boston, Massachusetts “What to Tell the Cataract Patient’’ e 
Martin J. Urist, M.D. “Prototypes of Intermittent Strabismus with Neutralizing 
South Haven, Michigan Pattern Deviations” 
Professor Dr. Rudolph Witmer “Etiology of Uveitis” 
Zurich, Switzerland “Failures in Retinal Detachment Surgery” 
REFRACTION SYMPOSIUM 
Moderator: Max K. Hirschfelder, M.D., Centralia, Illinois a 
Participants: Robert D. Reinecke, M.D., Albany, New York; Aran Safir, M.D., New York, New York; 


Albert Sloane, M.D., Boston, Massachusetts 
STRABISMUS SYMPOSIUM 


Moderator: Eugene R. Folk, M.D., Skokie, Illinois 
Participants: John T. Flynn, M.D., Miami, Florida; Arthur Jampolsky, M.D., San Francisco, California; 
Robert D. Reinecke, M.D., Albany, New York; Martin J. Urist, M.D., South Haven, Michigan 


THE TWENTY-EIGHTH ANNUAL GIFFORD MEMORIAL LECTURE 


Dr. Carl Kupfer, Bethesda, Maryland 
“Clinical Significance of Pseudo-Facility” 
May 19, 1972 


Fee: $90.00 (includes Round Table Luncheons and Dinner Dance on Friday Evening) 


Registrar: Mrs. Arlyne R. Schulz, 1206 Oakwood Drive 
McHenry, Illinois 60050 ¢ Phone: 815-385.3329 





The *880-the 
all new, 

all power , 
performer. 
from Reliance 


The new RELIANCE 880 
Motor Hydraulic Chair/Table 
features an electrically pow- 
ered articulating top providing 
speed and ease of operation, 
maximum patient comfort, and 
rugged construction. Its bene- 
fits include a low seat height, 
deep poly-foam upholstery, 
and excellent patient access. 

Power systems are operated 
by easy-to-reach switches and 
levers. Its beautifully styled, 
and realistically priced. For 
more information, consult your 
supplier or write F & F Koenig# 
kramer, 96 Caldwell Dr., Cin- 
cinnati, Ohio 45216. Dept. AO-3 


In semi chair position In full table position ri 


With footstep and arm raised Reclines to any degree desired 
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the measure of success... 
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e potent oral carbonic anhydrase 
inhibitor 
e onset of action usually within an 
hour; maximal effect is observed 
in two to four hours 
e lowered intraocular pressure is 
often maintained for six to twelve 
hours 
è usually most successful when given 
in conjunction with miotics 
Compared to other carbonic an- 
hydrase inhibitors, DARANIDE has 
a lesser propensity for causing meta- 
bolic acidosis. Please note, however, 
*that this and other side effects asso- 
ciated with carbonic anhydrase in- 
hibitors may occur. 
Contraindications: To avoid blood pH 
decreases below 7.20, do not use if 
arterial pCO, greater than 63 mm Hg; 
hepatic insufficiency; renal failure; He k 
adrenocortical insufficiency; hyperchlor- PE: 
emic acidosis; conditions in i 
which sodium and/or potassium 
serum levels are depressed. 
Should not be used in patients 
with severe pulmonary ob- 
struction who are unable to 
increase their alveolar ventila- 
tion since their acidosis may be 
increasedtothe pointof narcosis. 
Warning: Should not be used in 
women of child-bearing age or in 
pregnancy, especially during the 
first trimester, unless the benefits 
to be expected outweigh potential 
adverse effects. 
Precautions: Potassium excretion is 
increased and hypokalemia may develop 
with brisk diuresis, when severe cirrhosis 
, İs present, or during concomitant use of 
„« stg#ids or ACTH. Interference with sẹ; 


wi 
IWR , 
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adequate oral electrolyte intake 

will also contribute to hypokalemia. 
Digitalis therapy may exaggerate 
metabolic effects of hypokalemia 
especially with reference to myo- 
cardial activity. Hypokalemia may 

be treated by use of potassium 
chloride or giving foods with a high 
potassium content. A close check on 
electrolyte balance, blood pH, and 
blood gases should be kept during 
therapy. Use with caution in severe 
respiratory acidosis or in the presence 
of chronic pulmonary infection; discon- 
tinue if blood pH falls below 7.20. As 
with other carbonic anhydrase inhib- 
itors, agranulocytosis, thrombocytopenia, 
or renal calculi are possible. 
Adverse Reactions: Side effects (char- 
acteristic of carbonic anhydrase inhib- 
itors) may include gastrointestinal 
disturbances (anorexia, nausea, 
vomiting), constipation, urinary 
frequency, mild skin eruptions, 
pruritus, headache, weakness, 
nervousness, globus hystericus, 
sedation, lassitude, depression, 
confusion, disorientation, diz- 

ziness, ataxia, tremor, tinnitus, 
paresthesias of hands, feet, tongue. 

If they occur, reduce dosage or 
discontinue drug temporarily. 
Supplied: Tablets containing 50 mg di- 
chlorphenamide each, in bottles of 100. 
For more detailed information, 

consult your MSD representative 

or see the Direction Circular. 

Merck Sharp & Dohme, Division of 
Merck & Co., Inc., West Point, Pa. 19486 


MSD MERCK SHARP & DOHME 


..in the oral management of glaucoma 


DARANIDE 


PDICHLORPHENAMIDEIMSD} € 


TABLETS, 50 mg 





STANFORD BASIC SCIENCE COURSE IN OPHTHALMOLOGY 


July 5 through September 8, 1972 


Stanford University Medical Center, Stanford, California 
For residents and prospective residents—approximately 290 hours of instruction 


with a faculty of forty-five. 


Sections include: 


1. Anatomy (25 ¥% hours) 6. Optics and Theory of Refraction (33 hours) 
2. Microbiology and Immunology (39 hours) 7. Embryology and Genetics (9 hours) , 
3. Pathology (69 hours) 8. Motility (30 hours) 
4. Physiology (39 hours) 9. Biochemistry (9 hours) 
9. Neuro-ophthalmology and Neuroanatomy (33 hours) 10. Pharmacology and Toxicology (29 hours) « 


Some of the lecturers are as follows: Crowell Beard, Raynold Berke, Paul Boeder 


’ 


Brooks Crawford, Phil Ellis, William Green,Arthur Jampolsky, Alan Scott, Robert Shaffer, 


Richard Sogg, William Spencer, Phillips Thygeson. 


Tuition $575.00. For further information and application forms please write to J. W. 
Bettman, M.D., Division of Ophthalmology, A230, Stanford Medical Center, Stanford, 


California 94305. 
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NEXT CATARACT SURGICAL CONGRESS FEB. 10-14, 1973: MIAMIBEACH 


TO THE MIAMI EDUCATIONAL PRESS, INC. 
608 Huntington Building # Miami, Florida 33131 


O Enclosed is $30.25 (incl. postage) for one copy of 
“The SECOND Report on Cataract Surgery” - 1971 


-] Enclosed is $19.75 (originally $30.25) for one copy of 
“The New (lst) Report on Cataract Surgery” - 1969 
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you lots of beneficial finds. And 
what’s as important, it talks to 
more than 181,000 other phy- 
sicians weekly, who are inter- 
ested in buying just what you 
are selling, so your ads bring 
results. 


Maybe that’s why we point to 
our JAMA CLASSIFIED ADS 
with pride. Why not see if you 
don’t agree with us? Place 
your next ad in: 

THE JOURNAL OF THE 


AMERICAN MEDICAL ASSOCIATION 
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Physiologic composition minimizes cytotoxic effect 
on ocular tissue 


BSS provides all seven principal ionic species found 
in the fluid that bathes internal ocular tissues. Thus, 
BSS is physiologically balanced, affording you an un- 
paralleled opportunity to minimize trauma to external 
or internal ocular tissue during surgery.* 


Sterile/free of lint and particulate matter 


Both the BSS solution and the outer surface of the dis- 
penser are sterile as received. The solution is passed 
through a .22 micron filter to eliminate lint or other 
particulate matter. The dispenser itself is sterile and 
can be placed directly in the sterile field. 


Simplifies irrigating procedure 


e BSS is supplied in a sterile, self-contained plastic dis- 
a 


ser with a special adapter designed to accept 
Luer-Lok” hub irrigating cannulas. Just snap on the 
cannula, check for patency and irrigate. There is no 
need to transfer bulk solutions to small bottles or ir- 
rigating bulbs; no risk of introducing airborne con- 
taminants. 


In surgery—Be Sure to Specify... 
BSS (Balanced Salt Solution, Alcon). 


INGREDIENTS: Each ml contains sodium chloride 0.490%, potassium 
chloride 0.075%, calcium chloride 0.048%, magnesium chloride hexa- 
hydrate 0.030%, sodium acetate 0.390%, sodium citrate dihydrate 
0.170%. CONTRAINDICATIONS: None known. PRECAUTIONS: {1) Since BSS 
contains no preservative, it should never be re-used. (2) Before use, 
check for patency. (3) To prevent aspiration, remove needle from the 
eye before releasing pressure. (4) Do not use if seal or outer vial is miss- 
ing or broken. Open under aseptic conditions only. 


“Merril, D. L., Fleming, T. C., and Girard, L. J.: Am. J. Ophth. 49:895-903, 
No. 5, Part |, May 1960. 


Surgical Products Division, $ Alcon Laboratories, Inc. 


Luer-Lok is a registered trademark of Becton, Dickinson and Company. 
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MURO 


GONIO-GEL 


A STERILE GEL OF METHYLCELLULOSE 4000 cps 2.5% 
Preservatives: Methylparaben and Propylparaben 


VALUABLE FOR BONDING 
OF GONIOSCOPIC PRISMS 
TO THE CORNEA 


e Simplifies gonioscopy in 
upright and recumbent 
positions 


e Reduces fluid spillage 


e Helps maintain a tight 
lens fit 


e Index of refraction 1.336 


Apply small amount of Gel to inner surface of Gonio lens. 
Available in 4 ounce ophthalmic tubes. 


MURO PHARMACAL LABORATORIES, INC. 
121 Liberty Street * Quincy, Mass. 02169 
Area Code 617 * 479-2680 





The Department of Ophthalmology 
UNIVERSITY OF IOWA 
UNIVERSITY HOSPITALS 
IOWA CITY, IOWA 52240 


COURSE ON CLINICAL ECHOGRAPHY 
of the 


GLOBE AND THE ORBIT 
May 8-11, 1972 
Practical Training for the . 
Practicing Ophthalmology or His Technician 


Fee: $150.00 for practicing physician 
ý $100.00 for residents 


Lecture Series on Echo-Ophthalmography 
. May 11, 1972 


Guest Lecturers: N. Bronson 
D.J. Coleman 
A.H. Keeney 
E.W. Purnell 
A. Sokollu 


This is part of the lowa Alumni Meeting 


For Details and Registration write to 
the Course Director: Dr. K. Ossoinig 





Mueller Welt has 


The Edge 
A on other 








contact lenses! 


*Mueller Welt's fully automated methods assure a prop- 
erly positioned edge apex consistently, lens after lens, 
for constant comfort, superior safety, too! It's another 
Mueller Welt first! 

Call or write for our free Fitting Manual and pamphlet, 
“Which Ones Should | Use?” 


MUELLER WELT CONTACT LENSES, INC. 


Serving the profession for over 40 years, 
à with contact lenses developed through 
_ \continuous research. 

28 E. Jackson Blvd. 

-= Chicago, Ill. 60604 (312) 427-3575 

6922 Hollywood Blvd. 

Hollywood, Calif. 90028 (213) 464-2137 
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The sponge of choice in eye surgery... 


WECK-CEL 


surgical sponge 


—$ {> 


[actual size] 





e Lint-Free 
e Non-Shredding 
èe Absorbs moisture instantly 


èe Absorbs 20 times its volume 


WECK-CEL Surgical Spears (mounted on plastic stick) 
Especially useful for removal of vitreous. 6 spears are 
packaged sterile in peel down outer envelope. 

Cat. No. 8-680 Box of 24 envelopes 


WECK-CEL Sponges 

Pre-cut to small strips, for use with Sponge Holder 

or Forceps. 2 points and 6 strips are packaged sterile 
in a peel down outer envelope. 

Cat. No. 8-660 Box of 24 envelopes 


Rubin Sponge Holding Forceps, Stainless Steel 
Cat. No. 8-672 


(u) 


WECK EDWARD WECK & COMPANY, INC. 
49-33 31st Place Long Island City, New York 11101 
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Apollo Space Flight Veteran: 
Methulose, for dry eyes! 


Methulose artificial tears lubricate sensitive ocular tissues to provide 
comfortable, soothing relief from eye dryness and irritation without 
blurring vision. Little wonder it is a big item on Apollo flights where 
dry eyes could present serious problems. 


Meanwhile, back on earth, Methulose might be the simple solution to 
the dry-eye problems of many of your patients. A non-irritating 
buffered aqueous solution containing Methylcellulose U.S.P. pre- 
served with Benzalkonium Chloride 1:25,000, it is available in 15cc 
and 30cc direct application plastic containers. Write for a generous 
supply of 5cc starter samples. 


PROFESSIONAL PHARMACAL CO., INC. 


P. O. Box 230 300 W. Josephine St., San Antonio, Texas 78206 













| ointment: polymyxin B sulfate-zine bacitracin-neomycin sitfetay: 
(solution: -polymyxin B sulfate — neomycin sulfate) 
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*The mark of guaranteed sfaetlity. 
The first combination antibiotic regimen 
guaranteed sterile with a tamperproof seal. 
e 
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O 


Irvine, California / Montreal, Canada 
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because of epinephrine discoloration 
or eye-stinging discomfort i. 








now, 

the only epinephrine 
that is both 

Stable and comfortable 


Epinal- and 1% 


Ai: 


(epinephrine fas 
as borate complex) '= |v 






Unsurpassed stability with EPINAL 

Unique antioxidant system” protects against 
oxidative discoloration 

Virtually eliminates the problems resulting from 
epinephrine breakdown 

Unsurpassed comfort with EPINAL 

Virtually no stinging, burning, or excessive tearing 
The only epinephrine to provide the 

soothing properties of the Isopto® vehicle 
Comfort ... without loss of stability 

Stability ... without loss of comfort 


*patent pending; Acetylcysteine-Ascorbic Acid 


Description: Active: Epinephrine 12% and 1% (as borate complex). 
Preservative: Benzalkonium Chloride 0.01%. Vehicle: 
Hydroxypropy! Methylcellulose Solution 0.5%. Inactive: Ascorbic 
Acid, Acetylcysteine, Boric Acid, Sodium Carbonate (to adjust pH), 
Purified Water. 

Indications: For the control of simple (open angle) glaucoma; 

may be used with miotics. Carbonic anhydrase inhibitors may be 
used with this drug in selected cases. 

Contraindications: Do not use in narrow angle glaucoma. 
Precautions: Do not use until the diagnosis of glaucoma has been 
verified. Use with caution in patients with hypertensive cardio- 
vascular disease. For ophthalmic use only. Not for injection. 
Adverse Reactions: Prolonged use may produce extracellular 
pigmentation in the palpebral conjunctiva. On rare occasions 
systemic side effects have been observed such as headache, palpita- 
tion, pallor, tachycardia, trembling, and perspiration. Stinging 
may occur after instillation with rebound redness. 

Dosage: The dosage must be adjusted to tonometric readings 
before and during therapy. The usual dosage is one drop in the 
eye(s) once or twice daily. When used to complement miotic 
therapy, this drug should be instilled five to ten minutes after ® 
the miotic. 

Supplied: 7.5 cc bottle with sterile dropper assembly. 
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Two zoom operation microscopes in one... 
The new Zeiss OpMi 8. 


" A new combination of convenience and so- 
phistication, for the second microscope is not an after- 
thought. It has all the features and advantages of the 
first—views the same field as the first—and is inde- 
‘pendently variable. OpMi 8 is designed for those 
procedures where two surgeons must truly operate as 
a team, and no compromise in quality or versatility can 
be tolerated. 


For critical work, don’t settle for less than the 


best. And the best means that both microscopes have: 


1. slender design, so that the operating field is never 
e obscured; 


6. foot or hand controls 
7. bright slit and homogeneous illumination 
8. motorized focusing 


And, of course, as with all Zeiss Operation 
Microscopes you get the availability of our unique line 
of accessories, and the choice of the New Electro- 
Hydraulic Ceiling Suspension System or our motorized 
floorstands. Zeiss’ long years of leadership in the de- 
sign of surgical microscopes is your assurance of con- 
venience and quality. 


Send for detailed literature. Write Carl Zeiss, 


2. high-resolution motorized zoom optics: Inc., 444 5th Ave., New York, New York 10018, or call 
3 Seles Seat ota (212) 736-6070. . 

e a WIE tiela Of VIEW; In Canada: 45 Valleybrook Drive, Don Mills 
4. a flat field of view; 405, Ontario. 
9. choice of three working distances (6”, 7”, 8”) Nationwide service. 
ATLANTA, BOSTON, CHICAGO, COLUMBUS, DALLAS, DENVER, FORT LAUDERDALE, HOUSTON, KANSAS CITY. LOS ANGELES, PHILADELPHIA, PHOENIX, SAN FRANCISCO, SEATTLE, WASHINGTON, D.C 


THE GREAT NAME IN OPTICS 


WEST GERMANY 
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The Zeiss Operation Microscope after Barraquer. 
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Ophthalmic surgeons worldwide 
are finding this instrument the 
most versatile and the easiest-to- 
handle operation microscope 
they've ever used. That’s because 
its not an adaptation of anything 
else, but a microscope designed 
entirely and specifically for oph- 
thalmic surgery. 

Look at some of the features: 





A special objective 

Exclusive with this instrument is a 
200 mm tele lens with a 32 mm 
field of view that lets you see your 
scalpel well before it reaches the 
area of incision. The great depth of 
focus, edge-to-edge sharpness and 
color correction make it perfect 
for photography. 


The widest line of accessories 
Photographic attachments for all 
purposes (regular & stereo still, 
motion picture, and TV) which, be- 
cause of the unique Zeiss Beam 
Splitter, use precisely the same 
optics you use, so that you photo- 
graph precisely what you see. 

An assistant’s stereomicro- 
scope with the same quality optics, 
covering the same field of view, as 
the prime one. 

A slit scanner for tracing the 
whole cornea. 

A steep slit image that pen- 
etrates deep into the vitreous area 
—and, by means of a gonioscopic 


lens, all the way down to the retina. 


Fully motorized focusing 

All focusing is done with a foot- 
controlled unit. Since you never 
have to take your eyes off the op- 
erating scene, your eyes and the 
microscope become truly one 
optical system. 

There is much more to say 
about this singular instrument. For 
full details, including an 8-page 
article by Barraquer, Barraquer 
and Littmann, write:Carl Zeiss,Inc., 
444 Fifth Avenue, New York, N.Y. 
10018. 


Nationwide Service. 


THE GREAT NAME IN OP{ICS 





WEST GERMANY 


ATLANTA, BOSTON, CHICAGO, COLUMBUS, DENVER, HOUSTON, LOS ANGELES, PHILADELPHIA, ST. LOUIS. SAN FRANCISCO, SEATTLE, WASHINGTON, D C 
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Archives of OPHTHALMOLOGY 


- Basis for Acceptance of Manuscripts.—Premium is put on manuscripts that make an 
original contribution, are substantiated by adequately controlled data, and are expressed 
with brevity and precision. Original papers should have historical documentation to ac- 
knowledge priority and to orient the reader in reference to the author’s contribution, but 
this should rarely exceed a few paragraphs. Reviews of the literature will be acceptable 
only when it is clearly evident that the subject is in need of review. 

Manuscripts will be accepted only when they are submitted solely to the ARCHIVES OF 
OPHTHALMOLOGY, except in certain circumstances of approximately simultaneous publica- 
tion in Society Transactions which are not widely available. 

While no rigid format is prescribed, an Introduction stating the nature of the problem, 
the pertinent gaps in our knowledge, and what the authors propose to do about it is usu- 
ally recommended. Following this should be a statement concerning the Material on 
which the observations were made and a description of the Methods of investigation, 
comprising sufficient information to permit others to repeat the observations. The Results 
should be expressed as succinctly as is compatible with a clear presentation of -the data. 
Comment should bear directly on the author’s contributions with avoidance of unsup- 
ported hypotheses. It should clearly define the author’s contribution in the framework 
of prior investigations. 

A. Synopsis-abstract typed on a separate sheet of paper must accompany each manu- 
script reporting original work. This replaces a summary from which it differs in that 
(1) it should not exceed 135 words in length, and (2) it is placed at the beginning of the 
communication, rather than at the end. The synopsis-abstract must contain only essential 
features of the report, emphasizing data and avoiding generalizations. It should not re- 
peat the title of the communication. 


Conditions for Acceptance of Color Illustrations 


Illustrations in full color are accepted for publication in ARCHIVES OF OPHTHALMOLOGY 
if the editor believes that color will add significantly to the published manuscript. 

When color illustrations are accepted, the American Medical Association will pay part 
of the expense of reproduction and printing for the first page, the remainder to be borne 
by the author or the institution with which he is affiliated. 

After deducting AMA’s contribution, the author’s share is $275 for one page of color. 
When colored illustrations exceed one journal page, the author is charged $350 per page 
for each additional page. The senior author, unless otherwise designated, receives 500 
complimentary reprints of his color page(s). 

Color transparencies must be submitted for evaluation. Do not send color photo prints 
unless accompanied by original transparencies. 

Generally, it is not possible to include more than six coler illustrations per page. 
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MUROCOLL EPINEPHRINE 1% 


As (L-Epinephrine Bitartrate 1.82% ) PRODUCT # 291/2 


e Effective in maintaining lowered intraocular pressure in 
certain cases of open angle glaucoma by reducing the 
rate of aqueous formation. 


e Improves the facility of outflow after prolonged therapy in 
more than 50% of eyes with open angle glaucoma.” 


MUROCOLL e Aids in breaking posterior synechiae in- uveitis. 


EPINEPHRINE 1% 
{Epinephrine Sitortrate 1.82%} 
#291, 
Praservative-Chlorobiitanol 0.5% 
STERILE OPHTHALMIC 
SOLUTION 


ry 3 or 4 hours. 


Mutocoll Epinephrine 1% (as Bitartrate 1.82%) with Chlorobutanol 0.5% as a 
preservative and bacteriostatic agent is also available as Murocoll Epinephrine 
2% (as Bitartrate 3.64%), Product #29. 


Coatraindaghon: Nowow-angle gleucoms 


Urval Oosage: I drop in aye eva 
Do rot dispansa if discolored. 


PHARMACAL LABORATORIES, Inc 
121 MRERTY ST 
QUINT 49, MASS, U.S.A 


Both solutions alSo have Sodium Bisulfite as preservative; Sodium Chloride 
arid distilled water as inactive ingredients. 


Above solutions are contraindicated in narrow angle glaucoma. Available, 7.5 cc. glass bottle 
Use with caution in presence of hypertension. with plastic dropper. 3 only 





Complete Ophthalmological Originators of 
Formulary Available On Request Stabilized Epinephrine Collyria 


# BECKER ET AL. TR. SEC. A.M.A. 188, 1961 


Muro preparations are available to all pharmacies and hospitals through 
their drug wholesaler, of may be obtained directly from our laboratories 
by indicating their usual source of supply. 


MURO PHARMACAL LABORATORIES 
321 Liberty Street — Quincy, Mass., U.S.A. 02169 — Area Code 617 - 479-2680 





in open-angle glaucoma 


HUMORSOL 


DEMECARIUM BROMIDE | MSD 


OPHTHALMIC SOLUTION, 0.125% and 0.25% 


the cholinesterase 
inhibitor that needs 
- no pampering 


FOR TOPICAL APPLICATION INTO THE CONJUNCTIVAL SAC ONLY 


Contraindications: Known hypersensitivity; active uveal in- 
flammation; most cases of narrow-angle glaucoma. 


Warnings: Should be administered with extreme caution 
to patients with myasthenia gravis who are on systemic 
anticholinesterase therapy; conversely, systemic anticho- 
linesterase drugs for myasthenia gravis should be added 
cautiously. Succinylcholine should be administered with ex- 
treme caution before or during general anesthesia, because 
of possible respiratory and cardiovascular collapse. 


Use in Pregnancy: Safe use in pregnancy has not been estab- 
lished, nor has the absence of adverse effects on the fetus 
Or on respiration of the neonate. During pregnancy weigh 
potential benefits against possible hazards. 


Precautions: Gonioscopy is recommended before therapy. Do 
not use, or use cautiously, when an intraocular inflammatory 
process is present. 


Compression of the lacrimal sac during and following instil- 
lation for a minute or two minimizes drainage into the nasal 
chamber. Wash hands immediately after instillation. Dis- 
continue use if salivation, urinary incontinence, diarrhea, 
profuse sweating, muscle weakness, respiratory difficulties, 
shock, or cardiac irregularities occur. 


Persons exposed to organophosphate-type insecticides and 
pesticides (gardeners, organophosphate-manufacturing plant 
Or warehouse workers, farmers, residents of communities 
which are undergoing insecticide spraying or dusting, etc.) 
should be warned of added systemic effects possible from 
absorption through the respiratory tract or skin. Wearing of 
respiratory masks, frequent washing, and clothing changes 
may be advisable. 


Use with extreme caution, if at all, in patients with marked 
vagotonia, bronchial asthma, spastic gastrointestinal dis- 
turbances, peptic ulcer, pronounced bradycardia and hypo- 
tension, recent myocardial infarction, epilepsy, parkinsonism, 
and other disorders that may respond adversely to vagotonic 
effects. Use extreme caution before intraocular surgery be- 
cause of the possibility of hyphema. 


Despite observance of all precautions, repeated administra- 





tion may cause depression of the concentration of cholines- 
terase in the serum and erythrocytes, with resultant systemic 
effects. 


Adverse Reactions: Stinging, burning, lacrimation, lid muscle 
twitching, conjunctival and ciliary redness, brow ache, head- 
ache, and induced myopia with visual blurring; activation of 
latent iritis or uveitis; retinal detachment has been reported 
occasionally. Iris cysts may form, enlarge, and obscure vi- 
sion, more frequently in children; cysts usually shrink when 
the miotic is discontinued but, rarely, may rupture or break 
free into the aqueous. Frequent examination is advisable. 


Prolonged use may cause conjunctival thickening and ob- 
struction of nasolacrimal canals. If systemic effects occur 
(e.g., salivation, urinary incontinence, nausea, abdominal 
cramps, vomiting, diarrhea, dyspnea, bradycardia, cardiac 
irregularities), parenteral administration of atropine is indi- 
cated: 0.4 to 0.6 mg or more for adults, proportionately less 
for children; artificial respiration may be required. Similar 
therapy is indicated for overdosage. 


Lens opacities have been reported, and routine slit-lamp 
examinations should accompany prolonged use. Paradoxical 
increase in intraocular pressure may occur and be alleviated 
by a mydriatic. 

Dosage and Administration: Initial titration and dosage ad- 
justments must be individualized to obtain maximal therapeu- 
tic effect. Patient must be observed closely during initial 
period. If response is not adequate within first 24 hours, 
consider other measures. Keep frequency of use to a mini- 
mum in all patients, but especially in children: 

Since technic is crucial to proper and safe administration, 
consult Direction Circular for full details. 

Supplied: In 5-cc OCUMETER® Ophthalmic Dispenser con- 
taining 0.125 or 0.25 percent solution and sodium chloride; 
benzalkonium chloride 1:5000 added as pre- 
servative. 





For more detailed information, consult your 
MSO representative or see the Direction SHAR 
Circular. Merck Sharp & Dohme, Division of fe 
Merck & Co., Inc., West Point, Pa. 19486 D 
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DACRIOSE gives you complete 
control of ocular irrigation. 
You can provide a gentle but 
thoroughly cleansing “jet-like” 
action ...or you can use it 

drop-by-drop. 


This modern irrigating solution, 
in the unique Jet-Stream dispenser, 
is ready-to-use and self-sterilizing. 
Use DACRIOSE 
O In the office: after tonometry 
and gonioscopy — 
to wash away fluorescein — to wash 
out secretions and discharges. 
C In the emergency room: for quick, 
safe removal of foreign bodies. 

O In the operating room: for sterile 
and convenient irrigation of the eye 
pre- and post-operatively. 

O At the bedside: to clean and 
irrigate eyes — to save staff time. 


Formula: A sterile, stable, buffered isotonic 
solution of boric acid, sodium carbonate, 
potassium chloride. Preserved with 
benzalkonium chloride, 0.01%; with 0.01% 
disodium ethylenediamine tetraacetate. 
Warning: Do not dilute or reuse the solution. 
Do not touch dropper tip to eye or any surface 
as this may contaminate solution. 
Supply: 0.95 fl. oz. and 4 fl. oz. 
plastic irrigator bottles. ®) 


DACRIOSE 


you control the flow — sterile and 
self-sterilizing — isotonic 





an 





ej Ophthalmic 
irrigating Solution 
JET-STREAM 
dispenser 


4 FL. 02. 
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PORTABLE 
XENON Be 
LIGHT COAGULATOR OR SURGERY SUITE 

5 awa 
, | | ; COMPACTNESS 
AND ECONOMY 

ADD TO 


5 4 | PERFORMANCE 
AND RELIABILITY 






NEW APPROACH 
IN SAFETY FEATURES 


FOR FULL DETAIL, WRITE TO: IN XENON ARC LAMP 


CLINITE X, INC. se 


IN ACCURACY AND 
363 RANTOUL ST. BEVERLY, MASS. 01915 CONTROL OF 


617—922 6160 TREATMENT 


Over 30% of the 

patients you treat may be 
susceptible to steroid 
induced pressure rise. 


Studies have found that over 30% of the 
population is genetically predisposed to 
respond to steroids with a clinically signif- 
icant increase in intraocular pressure. This 
steroid induced pressure is as capable of 
destroying visual function as chronic 
simple glaucoma (1). 


Ofte study by Dr. Armaly found that 

“.. moderate ocular hypertension of relatively 
short duration can produce the typical 
glaucomatous defect of the central visual 


field...” In addition, “the visual field changes 
produced by the dexamethasone-induced 
hypertension consisted of contraction of th 
isopter, enlargement of the blind spot at 

the upper and/or lower pole, Seidel’s 
scotoma, and arcuate scotoma. (2) 


Two practical problems are presented with 
this genetically predisposed 30%. First, how 
to identify them from among the many 
patients the ophthalmologist sees each day 
without first applying the steroid. Secondly, 
how to treat the inflamation once the pres- 
sure responder is identified. 


These concerns can be virtually eliminated y 
with the use of HMS. These patients can 
now safely tolerate even long-term HMS 
steroid treatment “with essentially no eleva- 
tion of intraocular pressure...’ (3) 


DESCRIPTION Contains: medrysone 1.0% with: Liquifilm® (poly- 
vinyl alcohol) 1.4%; benzalkonium chloride; disodium edetate; sodium 
chloride; potassium chloride; sodium phosphate monobasic, mono- 
vydrate; sodium phosphate dibasic, anhydrous; methylcellulose; 
purified water; and sodium hydroxide or hydrochloric acid if needed 
to adjust pH. INDICATIONS: HMS"*(medrysone) is effective in 
the treatment of allergic conjunctivitis, vernal conjunctivitis, episcler- 
itis, and epinephrine sensitivity. CONTRAINDICATIONS: HMS* 
(medrysone) is contraindicated in the following conditions: Acute 
superficial herpes simplex. Viral diseases of the conjunctiva and 
corneal, Ocular tuberculosis. Fungal diseases of the eye. Hypersensi- 
tivity to any of the components of the drug. 

WARNINGS: 1. Acute purulent untreated infections of the eye may 
by masked, enhanced or activated by the presence of steroid medi- 
cation. 2. Corneal or scleral perforation occasionally has been 
reported with prolonged use of topical steroids. In high dosage they 
have been associated with corneal thinning. 3. Prolonged use of 
topical steroids may increase intraocular pressure, with possible 
resultant glaucoma, damage to the optic nerve, and defects in visual 
acuity and fields of vision. However, data from 2 uncontrolled studies 
indicate that in patients with increased intraocular pressure and in 
those susceptible to a rise in intraocular pressure upon application of 
topical steroids, there is less effect on pressure with HMS than with 
dexamethasone or betamethasone. 4. Prolonged use of topical 
corticosteroids may rarely be associated with development of posterior 
subcapsular cataracts. 5. Systemic absorption and systemic side 
effects may result with the use of topical steroids. 6. HMS"®(medry- 
‘ sone) is not recommended for use in iritis and uveitis as its thera- 
peutic effectiveness has not been demonstrated in these conditions. 
7. Steroid medication in the presence of stromal herpes simplex 
requires great caution; frequent slit lamp microscopy is suggested. 

8. Prolonged use may aid in the opal dwar of secondary ocular 
infections from fungi and viruses liberated from ocular tissue 

Use in Pregnancy: The use of topical steroids in pregnancy should be 
limited to conditions serious enough to warrant such treatment, so 





that possible risk to the fetus may be justified by the expected bene- 


fit to the mother. 


(medrysone) the 


PRECAUTIONS: With prolonged use of HMS* 


intraocular pressure and lens should be examined 


periodically. In persistent corneal ulceration where a steroid has 
been used, or is in use, fungal infection should be suspected. 








dy 





ADVERSE REACTIONS: Occasional transient stinging 
and burning may occur on instillation. DOSAGE AND 


ADMINISTRATION: One drop instilled in the con- 
junctival sac up to every four hours. Shake well before 
using. DO NOT FREEZE. HOW SUPPLIED: Asa 
sterile suspension in 2.5 cc., 5 cc., and 10 cc. plastic 

dropper bottles. On prescription only. 

References: (1) Armaly, M.F. Ocular Anti-Inflam- 

matory Therapy, Chapter VII, Ed. by H.E. Kaufman, 

Charles C. Thomas, Springfield, Ill., 1970, pp. 88- 

97. (2) Armaly, M.F., Archives of Ophthalmology, 

71:636, 1964. (3) Becker, B., and Kolker, A. E., 
Ocular Therapy, Complications and Manage- 

ment, Chapter 9, Ed. by I.H. Leopold, The 
C. V. Mosby Co., St. Louis, Mo. 1967, 
pp. 79-83. 


HMS 


(medrysone) 
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Liquifilm® Ophthalmic Suspension 


AIERCAN Irvine, California/ Montreal, Canada 


NOW REDUCED SPHERICAL ABERRATION 
FOR BETTER VISUAL ACUITY 


Panof OCAL contact Lenses 


The first commercially available : 
corrected curve contact lenses. 





All spherical contact lenses have spherical 
aberration and have a shorter focal length 
at the periphery than at the center. 


Panofocal contact lenses have a corrected 
curve on the anterior surface to provide 
sharper and clearer retinal image than any 
previously available lens. This is accom- 
plished with no additional thickness or 
changes in any fitting parameters. 





Interested ? 


For additional information, com- 
plete coupon below and return to 
Quality Optics, P. O. Box 4034, 
Atlanta, Georgia 30302. 
Yes, | am interested in more facts regarding 
| Panofocal contact lenses. 





| O Send your new Panofocal brochure, 


Q UA L } TY O PT i C S . C] Have a representative contact me. 





Consultants / Manufacturers of Quality Contact Lenses NAME 
A DIVISION OF GHQ CORPORATION | 
@ Branch Offices in Atlanta e Memphis e Nashville 2) |S. a a 


Columbia e Charlotte « Orlando 
St. Louis Area Distributor: Jenkins Optical Company 


| CITY STATE Z!P 











is convenient for 


h.s. application, since one dose is sufficient for 
the entire night. The remaining 4 applications 


can be made q4h during the day, if desired. 


ky 
Stoxil® is also available 
as SOLUTION for daytime use 
1 Smi. by those who prefer 
“ Stoxil” this dosage form 
Yi turidine 


during waking hours. 





Before prescribing, see complete 
prescribing information in SK&F 
literature or PDR. 


Indications: Only in the treatment 
of herpes simplex keratitis. 


Description: 'Stoxil' Ophthalmic 
Solution contains idoxuridine (5- 
iodo-2'-deoxyuridine) 0.1% (1 mg./ 
ml.) in distilled water; sterile when 
packaged. Preserved with thimero- 
sal, 1:50,000. ‘Stoxil' Ophthalmic 
Ointment contains idoxuridine 
0.5% (5 mg./gram) in a petrola- 
tum base. (White petrolatum and 
liquid petrolatum are inactive 
ingredients.) 


Contraindications: Contraindi- 
cated in patients with known or 
suspected hypersensitivity to any of 
its components. 


Precautions: Some strains of 
herpes simplex appear to be 
resistant. If there is no response in 
epithelial infections after 7 or 8 days 
of treatment, other forms of therapy 
should be considered. 


The recommended frequency and 
duration of administration should 
not be exceeded. 


‘Stoxil’ is not effective in corneal 
inflammations in which the virus 
is not present. 


Corticosteroids are usually contra- 
indicated in herpes simplex keratitis. 


Boric acid should not be used during 
the course of therapy. 


‘Stoxil’ Ophthalmic Solution should 
not be mixed with other medications. 


Adverse Reactions: Occasionally, 
irritation, pain, pruritus, inflamma- 
tion, edema of the eye or lids and, 
rarely, allergic reactions have been 
reported. Photophobia has occurred. 
Occasionally corneal clouding, 
stippling and small punctate defects 
in the corneal epithelium have been 
observed. The punctate lesions may 
be a manifestation of the infection. 


How Supplied: 0.1% Ophthalmic 
Solution (1 mg./ml.), in 15 ml. bottles 
with dropper; 0.5% Ophthalmic 
Ointment (5 mg./gram) in 4 gram 
tubes. à 


Stability: The Solution should be 
stored in refrigerator until dispensed. 
‘Stoxil’ Ophthalmic Ointment does 
not require refrigeration. 


Smith Kline & French Laboratories, Philadelphia Pte 


STANFORD UNIVERSITY SCHOOL OF MEDICINE 


announces the 


1972 STANFORD OPHTHALMOLOGY CONFERENCE ON 


DEVELOPMENTS IN OCULAR THERAPY 


June 22-24, 1972 
SPEAKERS: 


HERBERT E. KAUFMAN, M.D. A. DELLAPORTA, M.D. 
Gainesville, Florida Stanford, Calif. 


STEVEN M. PODOS, M.D. DAVID MAURICE, Ph.D. 
St. Louis, Missouri Stanford, Calif. 


KENNETH T. RICHARDSON, M.D. CHRISTIAN ZWENG, M.D. 


Pittsburg, Pennsylvania Stanford, Calif. 


The course will include lectures and round table discussions on new developments in ocular therapy. 

Among other topics, new approaches to glaucoma and corneal diseases, the therapeutic role of soft 

contact lenses, and biochemical manipulation in ophthalmic genetics will be discussed. r 
Registration Fee: $125.00 (includes lecture attendance, luncheons, cocktail party, banquet and trip to 

mountain winery with dinner). 


Social event tickets for wives: $15.00 
For application forms and further information write to: 


A. Dellaporta, M.D. 
Division of Ophthalmology, Stanford University School of Medicine 
Stanford, California 94305 





Self-correcting needle 
finds position, depth 
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self-correcting needle in existence. Battery operated 
instrument sterilizes itself when current flows. No- 
puncture safety feature also helps prevent infection. 
Safe enough to recommend for patient self-use (for 
cosmetic applications). 

Thousands of units sold for such varied professional 
application as removal of inverted eyelashes to 
cosmetic use. 


PERMA TWEEZ & ATTACHMENT $19.45 
[C] Invoice after 30 days 











[C] Check enclosed Write or call: 

30 Day Unconditional Money Back Educational Study Association 
į Guarantee 1575 University Avenue 
GENERAL MEDICAL CO., DEPT. AO-25 St. Paul, Minnesota 55104 


5701 W. ADAMS BLYD., LOS ANGELES, CA. 90016 


| 


Area Code 612 — 646-5911 
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you see 
the difference... 
she feels it 


the first 
soft contact lens 


soflens’ 
CONTACT LENS 
(polymacon) 





continuing corneal health 
Eyes of the SOFLENS™ wearer 
tend to be white; even mild injectio 
is seldom seen. Only occasional | 
epithelial disruption, edema, or 
minor staining have been 
reported. The high water content 
of the lens makes it soft and 
comfortable. Corneal integrity 

is rarely impaired. 

comfort... 

from the beginning 

So comfortable are these new 
lenses that the patient must 

be cautioned against over- 
wearing the SOFLENS Contact 
Lens (polymacon) at first. 

The comfort is further shown 

by the majority experience 

of patients successfully 

wearing the lens in clinical 
Studies: one-third of them 

were hard-lens dropouts. 


incomparable 
convenience in fitting 
SOFLENS Contact Lenses 
are fitted from an on-hand 
set of finished lenses, a 
concept made practical by 
the lens material itself and 
anew manufacturing 
process. The result: a 
fitting set and more repro- 
ducible results rather than 
numerous trial lenses and 
the necessary delays in 
receiving the PRH lens. ° 


safe, 

simplified lens c care- y 
Along with the lenses, you dìs- a 
pense a SOFLENS Care Kit, | “re 
which gives your patienta ..- ~ 
total lens care system, proven ` 
safe and effective in clinical 
studies, yet requiring just 

minutes a day. 


BAUSCH & LOMB 
SOFLENS DIVISION 








you see 
the difference... 
she feels It 


soflens’ 


CONTACT LENS 
(polymacon) 


Conventional methods of fitting contact lenses do not apply to 
SOFLENS Contact Lenses (polymacon). For a detailed description 
of the fitting technique, refer to the SOFLENS Fitting Guide, copies 
of which are available from: SOFLENS Division, Bausch & Lomb 
Incorporated, Rochester, New York 14602. 


DESCRIPTION: The SOFLENS Contact Lens (polymacon) is a hemi- 
spherical shell of approximately 13mm chord diameter and 0.1 
to 1.0mm thickness. It consists of 61.4% poly (2-hydroxyethy| 
methacrylate) and 38.6% water by weight when immersed in 
normal saline. The SOFLENS Care Kit is a package required for 
lens asepticizing, cleaning, and storage consisting of the 
following: 


SOFLENS Carrying Case 
SOFLENS Aseptor-Patient Unit 
SOFLENS Squeeze Bottle 
SOFLENS Salt Tablets Cat. #140305 
SOFLENS Patient Instruction Book Cat. #140300-100 


ACTIONS: The SOFLENS Contact Lens (polymacon) absorbs water 
to 38.6% of its dry weight when equilibrated in normal saline 
solution. In its hydrated state a SOFLENS Contact Lens (polymacon) 
becomes soft and pliable. When placed on the human cornea the 
hydrated SOFLENS Contact Lens (polymacon) acts as a refracting 
medium to compensate spherical ametropias. The material has 
a refractive index of 1.43 and the lens has a visible light trans- 
mittance greater than 97%. 


INDICATIONS: SOFLENS Contact Lenses (polymacon) are indicated 
for the correction of visual acuity in persons with non-diseased 
eyes who have spherical ametropias; refractive astigmatism of 
1.50 diopters or less and/or corneal astigmatism of 2.00 diopters 
or less. 


CONTRAINDICATIONS: SOFLENS Contact Lenses (polymacon) are 
contraindicated by the presence of any of the following conditions. 
(1) Acute and subacute inflammations of the anterior segment of 
the eye. (2) Any eye disease which affects the cornea or con- 
junctiva. (3) Insufficiency of lacrimal secretion. (4) Corneal hypo- 
esthesia. (5) Any systemic disease which may affect the eye or be 
exaggerated by wearing contact lenses. (6) Early stages of 
pregnancy. 


WARNINGS: Medicants and Eye Drops—SOFLENS Contact Lens 
(polymacon) must be stored ONLY in normal saline solution. No 
ophthalmic solutions or medicants, including conventional con- 
tact lens solutions, can be used by SOFLENS Contact Lens (poly- 
macon) wearers prior to or while the lens is in place on the eye. 
Also, no solutions, including conventional contact lens solutions, 
other than normal saline may be used on SOFLENS when the lens 
is off the eye. 

Abrasions and Infections—If the lenses become less comfortable 
to the wearer than when they were first placed on the wearer’s 
corneas, this may indicate the presence of a foreign body. The 
lens should be removed immediately and the patient examined. 
If any eye abrasion, ulceration, irritation or infection is present, 
a physician should be consulted immediately. 

Wearing Restrictions—SOFLENS Contact Lenses (polymacon) should 
be removed before sleeping or swimming and in the presence 
of noxious and irritating vapors. 

Visual Blurring—When visual blurring occurs the lens must be 
removed until the condition subsides. 

Lens Sanitation—Patients who would not or could not adhere to 
recommended daily sanitary care of SOFLENS Contact Lenses 
(polymacon) should not be provided with them. 


Cat. #140301 
Cat. #140302 
Cat. #140304 


PRINTED IN U.S.A. SL-1055 


PRECAUTIONS: Storage—SOFLENS Contact Lenses (polymacon 
must be stored ONLY in normal saline solution. If left exposed ti 
air, the lenses will dehydrate, become brittle, and break readily 
lf a lens dehydrates, it should be soaked in normal saline solu 
tion until it returns to a soft, supple state. n 
Cleaning and Asepticizing—SOFLENS Contact Lenses (polymacor 
must be BOTH cleaned and asepticized daily. One procedure does 
not replace the other. CLEANING is necessary to remove mucu: 
and film from the lens surface. ASEPTICIZING with the SOFLENS 
Aseptor-Patient Unit has been shown to prevent the growtt ol 
certain organisms, namely Staphylococcus aureus, Pseudomonas 
aeruginosa, Bacillus subtilis, Candida albicans, and Herpes sim 
plex, on the lens and in the SOFLENS Carrying Case. Fresh norma 
saline must be prepared daily for cleaning and storing the lenses 
The carrying case must be emptied and refilled with fresh norma 
saline solution just before asepticizing the lenses. If a SOFLENS 
Aseptor-Patient Unit is not available for asepticizing the lenses, 
the lenses must be boiled in their carrying case in a pan ol 
water for 15 minutes. g 
Hygiene—Hands must be washed, rinsed thoroughly, and driec 
with a lint-free towel before handling the lenses. Cosmetics 
lotions, soaps, and creams must not come in contact with the 
lenses since eye irritation may result. If hair spray is used while 
the lenses are being worn, the eyes must be kept closed until the 
hair spray has settled. r 
Fluorescein—Never use fluorescein while the patient is, wearing 
the lenses because the lenses will become discolored. Wheneve! 
fluorescein is used, flush the eyes with normal saline solutior 
and wait at least one hour before replacing the lenses. Too early 
replacement may allow the lenses to absorb residual fluoresceir 
irreversibly. 


ADVERSE REACTIONS: Serious corneal damage may result fror 
wearing a lens which has been soaked in a conventional contac 
lens solution containing preservatives. Eye irritation may occu 
within a short time after putting on a hypertonic lens. Remova 
of the lens will relieve the irritation. Very rarely a lens may ad 
here to an eye as a result of the patient sleeping with the len: 
on or wearing a hypotonic lens. If a lens adheres for any reason 
apply normal saline and wait until the lens moves freely before 
removing it. Clinical studies indicate visual blurring is experi 
enced by less than 5% of SOFLENS Contact Lens (polymacon 
wearers. Rainbows or halos around objects or blurring of the 
vision may occur if the lenses are worn continuously for too long 
a time. Removal of the lenses and a rest period of at least one 
hour generally relieves these symptoms. Excessive tearing, un 
usual eye secretions, and photophobia are not normal; if these 
symptoms occur, the patient should be examined to determine 
their cause. 


DOSAGE AND ADMINISTRATION: There may be a tendency for the 
patient to overwear the lenses initially. Therefore, the impor 
tance of adhering to the following initial daily wearing schedule 
should be stressed to the patient: 


Wear Rest Wear Rest Wear 
Time Period Time Period Time 
Day (hours) (hours) (hours) (hours) (hours 
1 3 1 3 1 3Y 
2 3 1 3 1 3 
3 4 1 4 1 4 
4 4 1 4 1 4 
5 6 1 6 1 4 
6 6 1 6 1 4 
7 8 l 8 
8 8 1 8 
9 8 1 8 
10 10 1 balance of the waking hours* 
11 12 1 balance of the waking hours* 
12 14 1 balance of the waking hours* 


*Lenses should never be worn 24 hours a day. 

Care must be taken on the initial visit to assure that the patient 
is supplied with a SOFLENS Care Kit and fully understands all 
care and handling instructions for the lenses. As with any contact 
lens, regular recall visits are necessary to assure patient health 
and compliance with instructions. 


HOW SUPPLIED: Each lens is supplied sterile in a glass vial con 
taining sterile normal saline solution. The glass vial is markec 
with the dioptric power (black for plus power lenses; red fo! 
minus) and the manufacturing lot number of the lens. To assure 
proper lens care and handling, each SOFLENS patient must ba 
supplied with a complete SOFLENS Care Kit. 


BAUSCH ô LOMB 
SOFLENS DIVISION 


Rapid de-frost is important. 
The surgeon needs that element 
of control in retinal detachment 
procedures and in cataract 
operations. Its importance 
increases with every additional 
“plus feature” that the Amoils 
system employs with it. The 
Amoils System is a complete 
system with due emphasis on 
safety, efficiency, economy, 
simplicity and performance. All 
the pencils are light and 


Why1 


manoeuvrable but lose no 
strength or robustness because 
of it. They are all flash 
autoclavable. Accidental 
adhesions are eliminated because 
the pencils are applied warm to 
tissue before freezing starts. The 
Amoils Ophthalmic Cryo Unit 

is important because of its 
superiority, and it’s superior 
because of the unique 
combination of individual 
features, like rapid de-frost. 


Sole Distributors 
456, Parkway, 
Lawrence Park 
industrial Area, 
Broomall, Pa 19008 
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a rapid 
de-frost action 
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When epinephrine 

IS indicated for 

the management of 
chronic simple 
(open-angle) glaucoma 





Ditrat 


BRAND OF 


epinephrine 
bitartrate 


BRIEF SUMMARY 

(For full prescribing information, see package circular.) 

Epitrate™ (epinephrine bitartrate) 

For management of chronic simple (open-angle) glaucoma 

Description: A sterile aqueous solution of levorotatory epinephrine bitartrate 
2% (equivalent to 1.1% base), it is stable, retains its potency throughout use, 
and requires no refrigeration. It has a low surface tension 











Action: Intraocular pressure is lowered by reducing the rate of aqueous 
formation. Improvement in outflow fac ility is also observed in certain cases 
following prolonged therapy. 

Indications: Useful in management of chronic simple (open-angle) glaucoma, 
either alone or in combination with miotics. In selected cases, it may also 

be used with carbonic anhydrase inhibitors. 

Contraindications: Prior to peripheral iridectomy, an epinephrine preparation 
is contraindicated in eyes that are capable of angle closure since its relatively 
weak mydriatic action may, nevertheless, precipitate angle block. Gonioscopy 
should be carried out on all patients before initiating therapy. 

Warnings: Topical use of epinephrine in any form should be interrupted prior 
to general anesthesia with certain anesthetics such as € yclopropane or 
halothane which sensitize the myocardium to sympathomimetics. 

Precautions: EPITRATE (epinephrine bitartrate) should be used with caution in 
the presence of hypertension, diabetes, hy perthyroidism, heart disease, and 
cerebral arteriosclerosis because of the possibility of systemic action. 

Adverse Reactions: As with other epinephrine solutions, transitory stinging on 
initial instillation may be expected. Headache or browache frequently occur 
on beginning EPITRATE therapy, but usually diminish as treatment is continued. 
Conjunctival allergy occurs occasionally. Pigmentary deposits in the lids, 
conjunctiva or cornea may occur after prolonged use of epinephrine eyedrops. 
In rare cases, maculopathy with a central scotoma may result from the use of 
topical epinephrine in aphakic patients; prompt reversal generally follows 
discontinuance of the drug. Systemic effects have occasionally been reported, 
such as: palpitation, tachycardia, extrasystoles, hypertension, tremblin§, 
sweating, and pallor. 

Dosage and Administration: | drop, with frequency of instillation being 
individualized, from every two or three days to twice daily. More frequent 
instillation than one drop four times daily does not usually elicit any further 
improvement in therapeutic response. 

How Supplied: No. 1015—EPITRATE—ophthalmic solution of epinephrine 
bitartrate 2% (equivalent to 1.1% base). [Also contains chlorobutanol (chloral 
derivative) 0.5%, methylaminoaceto pyrocatechol HCI, sodium bisulfite, ® 
sodium chloride, polyoxypropylene-polyoxyethylene-diol, and disodium 
edetate.] Package containing 7.5 cc. bottle with separate dropper-screw cap 
attachment. 
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“Indications: Retief and manage- ` 
ment of nonpurulent Blepharitis and - 
Conjunctivitis. - 


Dosage: initially, t or 2 dives 
placed‘in the conjunctival sac every . 
hour until improvement occurs. 

Thereafter, 1 or 2 drops 2 to 4 
times daily. 


Composition: 
Prednisolone-21-phosphate 
sodium E E I Ceo l 
(Equivalent to Prednisolone 0.2%) 
Sulfacetamide sodium . +». 10.0% 
Phenylephrine HCI ......0.1 25% 
Methylparaben Gaani PENS 0. 02% 
Propylparaben..... ves assal 005% 


In a stabilized aqueous solution 
containing sodium thiosulfate and 
*SMP-68 (a combination of palyoxy- 
propylene compound and polysor- 
- bate 80). ` 


Effectiveness: The antibacterial 
’ spéctrum of Vasocidin is particularly, 
effective ‘against thë gram positive 
pyogenic cocci; E. coli, N. ‘gonor- 
rhoede, Ko¢h-Weeks bacillus and 
other bacteria ‘susceptible to sul- 
facetamide. Because Vasocidin is a 
true solution, dosage i: is uniform arid 
each drop is free of any irritating : 
particles. ‘The Vasocidin vehicle eñ- - 
hances the dispersion of active com- 
ponents. Sulfacétamide combats a 
wide range of pathogens; predniso- 
lone reduces inflammatory reaction; ` 
phenylephrine relieves hyperemia. . 
Local effects of active therapeutic 
agents appear to bé prolonged by 
phenylephrine-induced vasocon- 
striction. 
Caution: Federal law prohibits dis- 
pensing without prescription. 
Contraindications: Steroids are ` 
contraindicated in dendritic ulcers 
(herpes simplex), vaccinia, varicella - 
and most other viral diseases of the 
cormea and conjunctiva, as well as 
in fungal and tubercular ocular dis- 
ease. Contraindicated in the treat- 
ment of purulent conjunctivitis or. 
blepharitis. Should not be used by 
persons with narrow-angle glaucoma 
or those sensitive to sulfonamides. 
If irritation persists or increases, dis- 
continue use and consult physician. 


Side Effects: Extended use of topi-- 
cal. steroid therapy may cause in- 
. creased intraocular pressure in 
~ certain individuals. It is advisable 
‘ that intraocular pressure be checked 
frequently. In those diseases caus- 
ing thinning of the cornea, perfora- 
tion has been known to occur with 
the use of topical steroids. 
_Vasocidin is sterile when pack- 
aged, To prevent contaminating the 
dropper tip and solution, care should 
‘be taken not to touch the eyelids or 
surrounding area with the dropper 
äp ‘of bottle. Keep container tightly 
closed. 


Supplied: Plastic dropper-tipped 
vials, § cc. 


Smith, Miller & Patch, Inc. 


. 401 Joyce Kilmer Avenue 





It's lousy feeling 
towake up inthe morning 
with your eyelids 
stuck together. 


No medication residue with Vasocidin. 
Nothing to wash away in the morning. 
It’s an antibacterial, steroid, decon- 
gestant combination in true solution. 
Works fast because it disperses fast. 
Helps relieve nonpurulent blepharitis 
and conjunctivitis. more effectively. 
Starts the day right. 


Voasociogin 


a clear solution thot isnt sticky 





Ready-to-use, unit-dose 


Alphothymersolution 


Sterile Chymotrypsin Solution 


Premixed 
to offer 

these .- 
benefits - 


Eliminates possibility 
of contamination 
during reconstitution 


Ends particulate matter 
in solution 


Rules out chance of dilution errors 


Increases cost efficiencies because 
time-consuming mixing and sterilizing 
of vial exterior are eliminated 


Easy to use— 
1) Remove vial from blister pack 
2) Tear off seal and remove stopper 
3) Aspirate 


Ask your hospital pharmacist for 
new Alpha Chymar® Solution 





y 
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Sterile Chymotrypsin Solution 


‘Contributes to the safety 
and efficiency of 
. operating room procedures 


INDICATION 

ALPHA CHYMAR” SOLUTION (Sterile Chymo- 
trypsin Solution) is indicated for enzymatic 
zonulolysis for intracapsular lens extraction in 
patients over 20 years of age. 


CONTRAINDICATIONS 

ALPHA CHYMAR® SOLUTION is contraindi- 
‘cated in the presence of high vitreous pressure 
«Or gaping incisional wounds, endothelial dys- 
trephy, subluxated lenses, traumatic cataracts 
and in congenital cataracts. 


WARNINGS 
Caution should be used in patients with a known 
sensitivity to the enzyme. 


PRECAUTIONS 

ALPHA CHYMAR® SOLUTION must be stored 
under refrigeration. Do not autoclave. Do not 
use if the solution is cloudy or contains a pre- 
cipitate. 

Syringe and instruments used to apply 
ALPHA CHYMAR® SOLUTION should be free 
of alcohol or other chemicals that can inacti- 
vate the enzyme. 

Any unused portion of ALPHA CHYMAR® 
SOLUTION should be discarded after the 
operation. 


ADVERSE REACTIONS 

Moderate uveitis; corneal edema; corneal stri- 

ation; transient increases in intraocular tension; 
. transient post-operative glaucoma and delayed 

wound healing have been reported. 


DOSAGE AND ADMINISTRATION 

Each sterile vial contains 2 ml. of ALPHA 
CHYMAR® SOLUTION, 150 N.F. units per ml. 
(1:5000 dilution.) Irrigate the posterior chamber 
with 1-2 ml. of ALPHA CHYMAR® SOLUTION. 
Wait 2-4 minutes, then irrigate with at least 2 ml. 
of Sodium Chloride Injection, U.S.P. 


HOW SUPPLIED 

ALPHA CHYMAR® SOLUTION is available in a 
“blister” package, which if unopened and un- 
damaged, contains a sterile exterior vial surface. 
Each ml. contains: Crystallized alpha chymo- 
trypsin, 150 N.F. units, Sodium Chloride U.S.P., 
4.7 mg., Calcium Acetate U.S.P., 2 mg., Acetic 
Acid U.S.P. to adjust pH. 


(For full disclosure, see package insert) 
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West Washington Sq., Philadelphia, Pa. 19105 


Just off Press: 


A masterpiece that 
earns its keep 


Albert: 
JAEGER’S Atlas of 


the Diseases of the 
Ocular Fundus 


wth new descriptions, revisions, and additions 


Now, for the first time in over seventy years, 
American Medicine can again avail itself of the 
renowned fundus paintings drawn more than 
a century ago by Eduard von Jaeger. These il- 
lustrations provide you with a useful full-color 
atlas of the fundus oculi, as well as detailed 
text descriptions that reflect the most recent 
gains in ophthalmologic knowledge. 


The appearance of the fundus is presented in 
both the normal eye and in a wide range of 
pathological conditions. Congenital anomalies, 
myopic changes, the physiologic cup,’ the 
glaucoma cup, and abnormalities of the optic 
nerve are emphasized and meticulously de- 
scribed. 


This totally revised and updated atlas/text 
effectively serves as an important diagnostic 
tool, unique teaching aid, and excellent ref- 
erence. In a purely aesthetic vein, it is an 
extremely valuable collection of medical paint- 
ings of considerable historic and artistic value. 
Jaeger’s Atlas has been called a masterpiece. 
Now “Alberts Atlas” is a masterpiece in its 
own right. 


By Daniel M. Albert, M.D., Associate Professor of 
Ophthalmology and Chief of the Eye Pathology 
Laboratory, Yale University School of Medicine 


165 pp. 184 illustrations in full color and 16 illustra- 
tions in black and white. About $55. Just Ready. 
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W. B. SAUNDERS COMPANY 


Please send & bill me: 
L) 1085 Albert: JAEGER’S Atlas of the 


| Disease of the Ocular Fundus About $55. 
—-= i h, 
At’ \ 4 / c ~ : ame e 
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Armour Pharmaceutical Company. EA — ie T x 

& Chicago, Illinois 60690 y j Pr Zip A0-5/72 
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Minus Cylinder Lenses 


The use of minus cylinders for glass single vision lenses was im- 
practical until recently. The reason: it was impossible to produce 
these lenses in factory quantities. 

Now, three U.S. companies produce them. And with the advent 
of cast CR39 lenses, practically all of the producing manufacturers 
have concentrated on minus cylinders in their finished single 
vision series. 

So, perhaps it’s time to explore the reasons for a minus cylinder 


prescription. 


Nearly 90% of the refracting instruments 
are sold today with minus cylinders. From 
the fabricating standpoint, this is not a 
major factor because we can transpose 
to plus cylinders and duplicate the center 
power you prescribe, when fabricatingthe 
prescription. In plus lenses, the marginal 
correction achieved with equally well de- 
signed lens series is approximately the 
same whether plus or minus cylinders 
are used. 

In minus lenses, minus cylinders pro- 
vide considerably improved marginal cor- 
rections over what is possible with plus 
cylinders. 

One important reason for minus cylin- 
ders is the achievement of better binocu- 
lar vision. Any astigmatic correction 
provides unwanted shape magnification. 
The farther the correction from the eye, 
the greater the shape magnification. 

A cylinder correction on the plus side 
of the lens is always farther from the eye 
than a cylinder correction on the minus 
side. Therefore, there is always greater 
contribution of the cylinder to the power 
magnification in the plus toric than in the 
minus cylinder. 


This factor will cause little discomfort: 
to the patient, when the prescription of 
the right and left eyes are identical in 
power or axis of cylinder. But when there 
is a difference in axis, or cylinder power, 
the differences in magnification between 
both eyes will be larger in plus cylinders 
than in minus cylinders. So, to minimize 
patient discomfort and to achieve better 
binocularity, minus cylinders are recom- 
mended. 

Another factor: most bifocals are 
ground with minus cylinders. So, by using 
minus cylinders on single vision Rx, you 
reduce the number of future problems the 
patient encounters when he reaches the 
bifocal stage. Again, much depends on 
the patient and his adaptability. 

Finally, minus cylinder lenses are most 
attractive from a cosmetic viewpoint. Be- 
cause there is only a spherical curve on 
the outside of the lens, the frame will not 
be distorted and an unpleasing bevel be 
apparent. 

So, for optical as well as cosmetic rea- 
sons, the trend toward minus cylinder vi- 
sion lenses seems Certain to continue. 


AMERICAN OPTICAL 
> CORPORATION 
Optical Products Division « Southbridge, Mass. 01550 


NEVER BEFORE ... 


have all these features 
been included in one 
Ophthalmoscope. 


Check them: 

C] Better view of macula with less reflection. 

C] Stereoscopic observation around opacities 
in the transparent media. 

C] Maximum stereopsis at all times commen- 
surate with the size of the pupil, 

C] Now, after many years of research, one in- 





|] Please send S P Ophthalmoscope OS-700 complete with all standard accessories @ $545. 
O Light Coagulator MF1000 

C Implants for Retinal Detachment Surgery 
O SP Ophthalmoscope Stand OS-150 


Send descriptive 
literature on: 


strument!!! affords the best features for 
routine indirect ophthalmoscopy with the 
possibility of binocular viewing through pu- 
pils as small as 1.5 mm. 


Better illumination for viewing the fundus 
periphery. 


Adjustable diaphragms in the eyepieces 
insure easy and exact alignment of the 
ophthalmoscope both vertically and hori- 
zontally to prevent diplopia. 


A special optical system minimizes light loss 
and conducts most of the available light 
into the pupil. 


Built-in infrared filter prevents unnecessary 
heating of fundus tissues and makes ex- 
amination far more comfortable for the 
patient. 


O 


CI 
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O Transistor Diathermy TR2000 


Name 

Hospital or Clinic 
Address 

City 


Zip 









Eyepieces incorporating any lens correc- 
tions to suit the observer’s prescription may 
easily be inserted and removed. 


Unusually large mirror attachment enables 
a second observer to view stereoscopically 
from either side of the primary observer. 


Headband is designed for comfort. Weight 
of the instrument is distributed over a large 
portion of any head to minimize the dis- 
comfort of wearing an instrument on the 
head for a prolonged period. 


All optical elements are completely en- 
closed and dust free. 


Lamp alignment knobs to focus filament are 
conveniently located outside the instru- 
ments. 


Intensity of illumination is continuously ad- 
justable with a rheostat on the headband. 


Lamp housing is specifically designed to 
remain cool. Even after prolonged use it is 
not hot to the touch; there is a minimum of 
heat transmitted to the doctor’s forehead. 


Filter is available for fluorescein study. 


Designed by O. Pomerantzeff, D. Eng., C. L. Schepens, 


M.D. and others at the Retina Foundation, Boston. 


MEDICAL INSTRUMENT RESEARCH ASSOCIATES INC. 
150 CAUSEWAY STREET, BOSTON, MASS. 02114 è TEL. 617/523-5031 


B 
O Transilluminator with Gonioscopy 
and Goniotomy Lenses 


C Low Vacuum Diagnostic and 
Surgical Contact Lenses 


Title 


Nancys classmates wont call her names now... 





and her accommodative 


esotropia no longer 
affects her grades 


Over two years ago, Nancy showed an 
esophoria of 6 A at distance and an 
intermittent esotropia of 15 A at near, 
with imperfect fusion. She was put on 
PHOSPHOLINE IODIDE 0.125% O.U., 


at first once a day. This dosage regimen 


was reduced gradually to once a week. 
Orthoptic measures were employed to 


Increase binocular control. Nancy now . 


has an esophoria of 12 A at near, no 
tropia, and excellent stereopsis. Fusion 


is still variable for near. Vision is 20/20 


in each eye. She no longer requires 
eyedrops* 


for diagnosis 


One drop of PHOSPHOLINE IODIDE 
0.125% instilled in both eyes for two 
or three weeks can help determine if 
there is an accommodative basis for 
the esotropia. 


in treatment 


If there is a significant accommodative 
factor present, the continued use of 
PHOSPHOLINE IODIDE alone is often 
sufficient for treatment. 


If surgery is necessary, postoperative 


Ae 
i 


use of PHOSPHOLINE IODIDE may help 


correct a residual deviation. 


*Case history courtesy of Orthoptic Clinic, 


Department of Ophthalmology, N.Y.U. Medical Center, 


wnt 


N.Y. School of Medicine, New York, N.Y. Other children - 


are professional models. 
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in the management of accommodative esotropia 
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BRIEF SUMMARY 


(For full prescribing information, see package 
circular.) 

Phospholine lodide® (echothiophate iodide) 

In Management of Chronic Simple (Noncongestive) 
and Aphakic Glaucoma/Concomitant Esotropia 


Contraindications: This medication is contraindi- > 


cated in acute (congestive) angle closure glau- 
coma, but may be useful in the subacute or chronic 
stages after iridectomy or where surgery is refused 
or contraindicated. It is also contraindicated in 
glaucoma associated with iridocyclitis. It should 
be prescribed only after consultation with the 
atient’s internist or surgeon in the presence of 
ronchial asthma, gastrointestinal spasm, urinary 
tract obstruction, vascular hypertension, myocar- 
dial infarction, and Parkinson's disease. | 7 
Warnings: Therapy should be temporarily dis- 
continued if (otherwise unexplainable) persistent 
diarrhea, profuse sweating, or muscle weakness 
occurs, Succinylcholine should not be used con- 
comitantly. In patients with myasthenia gravis, 
only specialists who are aware of the likelinood of 
drug interactions should employ PHOSPHOLINE 
IODIDE concomitantly with neostigmine, ambeno- 
nium, pyridostigmine, or edrophonium. 
Use in pregnancy: Not established is safe use in 
pregnancy, nor absence of adverse effects on fetus 
or on respiration of neonate. Administration in 
pregnancy requires weighing potential benefits 
against potential hazards. . 
Precautions: Patients regularly exposed to pesti- 
cides of the organophosphate or carbamate class 
should be cautioned to observe all protective mea- 
sures recommended in their handling. 
Minor side effects (patient to be alerted): Initially, 
browache, dimness of vision, blurring, or cilia 
ang coniunctival iniection may occur, but usually 
disappear after:5.to 10 days of treatment. 
Other side effects: .{/oca/}: Iris cysts occur occa- 
sionally in adults, but fairly frequently in children. 
Pigmented cysts of the ciliary epithelium have also 
been noted. Retinal detachment has occurred, and 
the medication should be used with extreme cau- 
tion, if at all, if there is:a history of this disorder. 
it may cause or activate acute iritis, Posterior syn- 
echiae may develop. Recent controlled clinical 
studies have shown that PHOSPHOLINE IODIDE 
therapy may be a causative factor in the develop- 
ment of lens opacities in adult glaucoma patients. 
This phenomenon is apparently (a) dose-related, 
since it has not been observed with 0.03%, but 
only with the higher strengths; (b) selective in 
character, since some patients have tolerated 
many years of treatment with the highest strength 
of the drug without lens changes; ({c) age-related, 
since lens opacities associated with this medica- 
tion are virtually unknown in children; and (d) 
species specific, since attempts to produce com- 
parable effects in experimental animals have been 
unsuccessful, Pupillary block may develop due to 
intense miosis together with vascular congestion, 
especially in eyes with narrow angles. 

Resistance to the, medication may appear in 
some patients after many months of therapy; usu- 
ally the response can be restored by changing to 
another medication for a short time. ; 

(systemic): Rarely, systemic effects may appear 
such as gastrointestinal spasm, nausea, vomitin 
diarrhea, Increased secretion of lacrimal, salivary 


or sweat glands, tightness in the chest, brady- 


cardia, etc. Muscle weakness and one case of local- 
ized paresthesias have been reported. Lowering of 
blood cholinesterase level frequently occurs dene 
long term therapy and is an indication of systemic 
absorption, not an adverse side effect. 

Antidotes: Atropine, 2 mg. parenterally; PROTO- 
PAM® CHLORIDE (pralidoxime chloride), 25 mg./ 
Kg, LV; artificial respiration, if necessary. i 
Supplied: 1.5 mg. package for dispensing 0.03% 
solution; 3.0 mg. package for 0.06% solution; 6.25 
mg. package for 0.125% solution; 12.5 mg. pack- 
age for 0.25% solution. [Also contains potassium 
acetate (sodium hydroxide or acetic acid may 
have been incorporated to adjust pH during manu- 
facturing), chlorobutanol (chloral derivative), man- 
nitol, boric acid, and exsiccated sodium phosphate.] 
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(echothiophate iodide 
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Composition: 


Inflamase 
*Prednisolone Sodium 

PROSPHGIG 6c ccc pees ereuwess 0.125% 
(Equivalent to Prednisolone 0.1%) 
Benzalkonium chloride ......... 0.01% 


In an aqueous buffered isotonic solu- 
tion containing disodium ethylenedia- 
minetetraacetate, mono and dibasic 
sodium phosphate, and sodium chloride. 

Inflamase Forte 
*Prednisolone Sodium Phosphate 1.0% 
(Equivalent to Prednisolone 0.8%) 
Benzalkonium chloride .......... 0.01% 

In an aqueous buffered isotonic solu- 
tion containing disodium ethylenedia- 
minetetraacetate, mono and dibasic so- 
dium phosphate, and sodium chloride. 

Prednisolone Sodium Phosphate is a 
water soluble inorganic ester of pred- 
nisolone. It is approximately 2,000 times 
as soluble in water at 25°C. as is 
hydrocortisone. 

*Licensed under patent #3,134,718. 

Indications: Inflamase and Inflamase 
Forte ophthalmic solutions may be used 
effectively in the following conditions of 
the anterior segment of the eye: super- 
ficial keratitis, including punctate 
epithelial lesions (Thygeson type), phlyc- 
tenular keratoconjunctivitis, and Sjo- 
gren's keratoconjunctivitis (with systemic 
steroids); deep keratitis, including inter- 
stitial or parenchymatous keratitis, acne 
rosacea, sclerosing keratitis; herpes 
zoster opthalmicus (do not use in herpes 
simplex); non-purulent conjunctivitis, in- 
cluding vernal, allergic, catarrhal; iri- 
docyclitis; acute iritis; recurrent marginal 
ulceration, whether endogenous or due 
to atopic or contact allergies, or micro- 
bial allergy; corneal injuries, such as 
aseptic thermal, radiation, or chemical 
burns and corneal injuries following sur- 
gery or the penetration of foreign bodies; 
lid allergy; and non-purulent blepheritis, 
including catarrhal and allergic. 

Inflamase and Inflamase Forte oph- 
thalmic solutions have their principal 
effect on the anterior segment of the eye 
(cornea and the anterior uvea), with 
acute disorders responding more favor- 
ably than chronic disorders. Inflamase 
Forte 1% solution is recommended for 
moderate to severe inflammations par- 
ticularly when rapid control is desired. 
In stubborn cases of anterior segment 
eye disease, systemic adrenocortical 
hormone therapy may be required. When 
the deeper ocular structures are involved, 
systemic therapy is necessary. 

Dosage: Initially, 1 or 2 drops placed 
in conjunctival sac every hour during 
day and every 2 hours during night until 
improvement occurs. Thereafter, 1 or 2 
drops 2 to 4 times daily. 

Contraindications: Contraindicated in 
acute herpes simplex, ocular tubercu- 
losis, vaccinia, varicella, and most other 
viral diseases of the cornea and con- 
junctiva; fungal diseases of the eye. 
Purulent conjunctivitis, purulent blepha- 
ritis, and infectious conditions are con- 
traindications to the use of steroids. 

Side Effects: Extended use of topical 
steroid therapy may cause increased 
intraocular pressure in certain individu- 
als. It is advisable that intraocular pres- 
sure be checked frequently. In those 
diseases Causing thinning of the cornea, 
perforation has been known to occur 
with the use of topical steroids. 

Warning: If irritation persists or devel- 
ops, patient should be advised to dis- 
continue use and consult prescribing 
physician. 

How Supplied: 5 cc plastic squeeze 
bottle with dropper tip. These products 
are sterile when packaged. To prevent 
contaminating the dropper tip and solu- 
tion, care should be taken not to touch 
the eyelids or Surrounding area, or other 
areas with the dropper tip of the bottle. 
Keep bottle tightly closed when not in 
use. 

Store in cool place. Protect from light. 

Caution: Federal law prohibits dis- 
pensing without prescription. 


Smith, Miller & Patch, Inc. 


401 Joyce Kilmer Avenue 
New Brunswick, N.J. 08902 








Both are true solutions e just | 


Prednisolone Sodium Phosphate. © 
Effective treatment for iritis, uveitis, 


ocular allergies and other 


inflammatory disorders. With 
Inflamase, reduction of possible 
steroid side effects. With Inflamase 
Forte, rapid control. 








Inflamase ‘Inflamase Forte 
for most inflammations. for the tough ones. 










The crystal \ 
drop assures) 
stability 


As you may be aware, the first sign of 
deterioration in a product containing 
epinephrine is a color change... reddish- 
brown or “yellowing.” Each clear drop of 
PE* Ophthalmics is its own proof of 
stability ...as also evidenced in clinical 
studies involving unrefrigerated 
shelf life, temperature changes 

and exposed-to-air studies 

simulating patient use. Proven 

shelf life, over 3 years (for 
maximum assurance, vials are 
date-coded on a 2 year basis). 

No change in clarity or potency 

was evidenced in any tests. 

The crystal clarity of every drop 
assures your patient full thera- 

peutic effect, first drop to last. 





SS 


PE* Ophthalmics provide simple \ 
one-solution treatment of open angle h 
glaucoma. ..eliminating patient error, 
assuring the physician exact evaluation 
of therapy. Available in 5* strengths, in 
15cc color-coded vials, nationwide and 
in Canada. 


*Pilocarpine Hydrochloride 1%, 2%, 3%, 4%, 6% with Epinephrine Bitartrate 

1% (Y2% Epinephrine Base). PE R SON & ¢ 
Contraindication: Narrow angle glaucoma. Precautions: Use with COVEY ING. 
caution in unverified glaucoma and hypertension. If irritation or 236 SOUTH VERDUGO RD. 


sensitization occurs, discontinuance may be necessary. GLENDALE, CALIF. 91205 


-P 





His efficiency depends on his vision. 


You’ve heard it said that the Guild Optician is 
expert at his work. Occupational vision, especially 
for the presbyope, is most efficient when individ- 
ually prescribed for. Working distances often vary; 
machine settings must be checked at one distance 
and work performed at another... and possibly a 
third for reading plans and specs. 

To arrive at these requirements is a matter of 
tedious research in existing manuals and patient 
questioning of the subject as to his non-occupa- 


Guild of Prescription Opticians of America, Inc. 


tional activities involving vision (if he were a 
fisherman, his specialized vocational Rx just 
wouldn't do). 

The Guild Optician is admirably suited to han- 
dle these details, given a basic Rx from which to 
work. In this way his services save the ophthal- 
mologist valuable time. This is one of the ways in 
which a Guildmember can help 
both the ophthalmologist 
and his patient. 





1250 Connecticut Avenue, N.W., Washington, D.C. 20036. 
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With the Mentor* CM-III Microscope, you can quickly observe the eye from any position, 
and you don’t have to be a mechanical engineer to do it. The microscope floats on 
counter-balanced arms, turns left or right, tilts up or down, swings in for close 
observation, swings out of the way for direct inspection. Or stays put. 

And the optics are excellent. A wide, flat, undistorted field is illuminated by a built-in light 
source co-axial with line of sight. Four magnifications to choose from: 4.2, 7, 10.5, and 14X. 
Working distance and field sizes are designed for ophthalmic procedures. The handles are 

autoclavable and sterile drapes are available. 


The price is only $1060, including a lightweight 
carrying case (high-point, 4.2% magnification $65 
additional). Let us send you further information or 

arrange a demonstration: call 617-961-2300 collect. 
Mentor Division, Codman & Shurtleff, Inc., 
Randolph, Mass. 02368. 
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A OCUTRON 


AUTOMATIC 
ELECTRONIC 
PERIMETER 





Simple to use — 


Precise — Rapid — os. = Bb U. S. Patent Nos. 3,288,546 
For High Volume 4 to . and 3,421,498 


PERFORMANCE OUTWEIGHS COST 


The major cost of visual fields is the physician's time or his highly 
trained aide’s! Compared to this high and recurring expense, one-time 
O instrument cost is insignificant. Investigate the savings of automatic 
perimetry and the benefits to patient care that come from visual fields 
whenever you wish, as often as you wish, without your being there! 


Contact your distributor or write direct: 


OCUTRON COMPANY 


22500 South Woodland Road Cleveland, Ohio 44122 
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ROBERT MORRISON STANLEY GORDON JERRY HORNSTEIN PETE LANGENFELD GENE LUMPKIN 
Morrison Gordon Security Tex-O-Con Chandler 
Laboratories Inc. Contact Lenses Inc. Contact Lens Corp. Optics Inc. Laboratories Inc. 
a message to all 


CONTACT LENS PRACTITIONERS 


The next few years promise tremendous changes in the contact lens field. New 
types of lenses, materials, equipment and fitting techniques will compete for the 
practitioner's time and attention. 


We believe the fitter will look to his laboratory for advice and instruction, as 
well as for the latest and best lenses. Thus, the need for dependable laboratories 
with research facilities, knowledgeable personnel and adequate resources, will 
be evident as never before. 


Recognizing this need, we have formed UNION OPTICS CORPORATION, 
comprising a select group of established laboratories under the leadership of 
respected contact lens authorities. This organization is now the second largest 
contact lens manufacturing entity in the U.S.A. We expect it to play a major part 
in research, development and improvement of contact lenses in the future. 


lf you are not yet acquainted with our laboratories, we invite you to get in touch 
with the one nearest you. 


¥ 
NYSE Symbol Uco 
CHANDLER LABORATORIES INC. TEX-O-CON OPTICS INC. 
P.O. Box 1011 . P.O. Box 47472 
Houston, Texas 77001 Dallas, Texas 75247 
Phone 713-524-8408 Phone 214-638-2231 
SECURITY CONTACT LENS CORP. TEX-O-CON OPTICS INC. 
10513 Santa Monica Blvd. P.O. Box 3016 
Los Angeles, Calif. 90025 Little Rock, Ark. 72203 
Phone 213-272-8644 Phone 501-372-5441 
GORDON CONTACT LENSES INC. TEX-O-CON OPTICS INC. 
180 St. Paul Street P.O. Box 4346 
Rochester, N. Y. 14604 Jackson, Miss. 39216 
Phone 716-232-6878 Phone 601-362-2542 
MORRISON LABORATORIES INC. TEX-O-CON OPTICS INC. 
P.O. Box 1771 P.O. Box 3916 
Harrisburg, Pa. 17105 Tulsa, Okla. 74114 1 


Phone 717-236-5057 


Phone 918-749-1421 
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FROM “HOVOCO”.. 


. where leadership and experience work for you 


H.O.V. TRANSFORMERS 





H.O.V. 
ALL-PURPOSE 
TRANSFORMER 


H.O.V. 
TRIPLETTE 
TRANSFORMER 






CONVENIENT — PRACTICAL — EASY TO INSTALL 


Can be wall or stand mounted, or mounted 
on any cabinet. Both Transformers provide 
power of 3, 6, and 12 volts—suitable for all 
diagnostic instruments. Adjustable tele- 


phone-type hangers will hold any instru-' 


ment and also serve as automatic on-off 
switches. Lift the instrument and it lights 
up, ready for use. Hang it back on hook— 
and power turns off. Each hook has its 
own voltage selector and rheostat. 


Both Transformers have a master on-off 
switch and pilot light. All control knobs 
are on front panel. The individual twist- 
lock plug-ins are located on bottom edge 
of Transformers, and instruments should 


be connected with coil cords for con- 
venience. All components are of top qual- 
ity for long life and trouble-free operation. 


HV 2000 Triplette Transformer 
HV 2001 All Purpose Transformer 


HV 2002 Mounting Bracket for Reliance, 
American Optical, and Bausch 
and Lomb instrument stands 


HV 1805 Coil Cord for W.A., B.&L., A.O. 
and Keeler instruments. 


HV 2004 New H.O.V. instrument cradle to 
hold Giantscope or professional 
Ophthalmoscope. 


H.O.V. Optical Co., Juc. 


A subsidiary of The House of Vision, Inc. 
137 NORTH WABASH AVENUE, CHICAGO, ILLINOIS 60602—Phone: (312) 346-0755 


SALES AND SERVICE CENTERS: 
CINCINNATI, OHIO 
DENVER, COLORADO 


LOS ANGELES, CALIFORNIA 
MILWAUKEE, WISCONSIN 
MINNEAPOLIS, MINNESOTA 


NEW YORK, NEW YORK 
PITTSBURGH, PENNSYLVANIA 
SAN FRANCISCO, CALIFORNIA 






a pertinent message from BENSON’S 






B) 
ae 
Sumdean for every face undo tna Suv! 


è SAILORS 





K 


F 
SHERMEN * SHOPPERS ‘ 
RS ARDENER HIKERS 
UN Tp . 
A 6 " Rs AX] AND B 
y / La S 
4 4 R O OR 
° glare $ % Op. Wg ” ~KWory, IVERS 
s vo “Ee Ay S 
protection © % T "e * Hany, 
D MO 
lenses O a w, HOr KERS 
. . á D Sa GA 
e + cosmetic tints 7 F Pry 
= Sy Sp. he Sag 
P e Photogray— % 2s * Sa, 
. O a Es 
in frame styles Q, 0, by EN 
A g O 
alore $ S > 
g A D Y 


TM CORNING GLASS WORKS 


BENSON OPTICAL COMPANY 


Executive offices / Minneapolis, Minn. 55440 e Specialists in prescription optics for more than half a century 


@ QUALITY LABORATORIES LOCATED IN CITIES COAST TO COAST 











teammate | 


Our new full power #880 Chair/Table 
joins the team. 

The #880 has a motor hydraulic base 
and an electrically operated top. At the 
touch of a button it reclines to form a 
flat table. Combine its comfort, versa- 
tility and convenience with the #7700 
Instrument Stand and the RELIANCE 
348 Pneumatic Stool for an unbeatable 
team. All are sensibly priced. Consult 
your supplier, or write F. & F. Koenig- 
kramer, 96 Caldwell Drive, Cincinnati, 
Ohio 45216. Dept. AO-5 





Asa 

contact lens 
fitter, you’re 
getting better 
all the time. 


But how about 
the solutions, 


cleaners 
and cases you F 
recommend? A 








In just three years, every new concept in contact lens 
care has come from just one source— 
Flow Pharmaceuticals. 





the first hypertonic wetting solution. hy-FLOWée.. . 
refreshing and hygienic, with a unique emolliency 
and a tonicity more natural to precorneal film.” 


the first combination cleaning and storage solution. 
duo-FLOWée. . . the original such solution for ger- 
micidal hydration, easy and effective two-in-one 
action. 


the first combination cleaning and storage kit- 

porta-FLOWé. . . absolute cleaning and germicidal 

„hydration in one simple leakproof, breakproof 
compact unit. 


the first gel cleaner. d-FILMm . . . the basic lens 
cleaner that erases patient confusion and elimi- 
nates the danger of irritating or damaging ele- 
ments being instilled into the eyes inadvertently. 


Flow Care-to compliment your proficiency. 
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N FLOW PHARMACEUTICALS, INC. 
| 936 Commercial Street 
/ Palo Alto, Calif. 94303 





1. Mighima, S. and D. M. Maurice, The Effect of Normal Evaporation 
on the Eye, Exp. Eye Res., 1:46, 1961. 

2. Bahr, Gunnar, Measurement of the Effect of Solutions of Different 
Osmotic Pressure on the Thickness of the Living Cornea, Trans. of 
Ophthal. Soc. U.K., 68:515, 1949 
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SYMPOSIUM 


AMERICAN SOCIETY OF 
OCULARISTS 


Saturday Before A.A.O.O. 
September 23, 1972 


Dallas, Texas Marriott Motor Hotel 


(9:00 A.M. - 10:00 A.M.) (10:15 A.M. - 11:15 A.M.) 


CONTRACTED EXENTERATED 
SOCKETS ORBITS 


Byron Smith, M.D. Alston Callahan, M.D. 
Henry Gougelman Fred Lewis 

Pierre Guibor, M.D. Gerard Shannon, M.D. 
John Kelly, Sr. Raymond Peters 

Dan Barr, M.D. Crowell Beard, M.D. 
Marsha Erickson Robert Scott 

David Soll, M.D. Marvin Quickert, M.D. 
Fritz Jardon William Cox 


(11:30 A.M. - 12:30 P.M.) 


ALKALI BURNS 


Ramon Castroviejo, M.D. 
Joseph Soper 

Richard Tenzel, M.D. 
Richard Lindmark 
Allison Berlin, M.D. 
Joseph LeGrand 

Joseph Flanagan, M.D. 
Robert Levy 


Each session will encompass a statement of the 


problem, case presentations and discussion. Indi- 
vidual questions will be answered from the floor. 


ADVANCE REGISTRATION 


Pierre Guibor, M.D. & Henry Gougelman 
722 Park Avenue 
New York, New York 10021 








Combine your own clinical 
experience with the 
knowledge of experts... 


by reading 


® Archives of 


DERMATOLOGY 


® Archives of 
PATHOLOGY 


® Archives of 


ENVIRONMENTAL HEALTH 


Write To: 
Circulation Department 


American Medical Association 
535 N. Dearborn Street 
Chicago, Ill. 60610 
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To be fully meaningful to the medical profes- 
sion, all instrumentation must function as an 
extension of the user’s eyes, hands, and mind. 
The Kowa RC-2 fundus camera fully embodies 


this principle. 


e Fundus and External Photography The basic 
RC-2 incorporates every conceivable advance 


to fundus and A 
fluorescein 7 
photography. ‘ 
FLUORESCEIN FUNDUS PHOTOGRAPHY 
e Fluorescein Photography By simply adding 
an auto-wind back, filters, and a quick-cycling 
power unit, the RC-2 becomes a flawless fluores- 
cein photographic instrument. 
| 


in optics, mechanics, and electronics. Standard 


are built-in flash, 2X magnifying lens, automatic 
frame numbering for patient coding, and more. 
it will produce impeccable 35mm results even 


for inexperienced users. 


Kowa Company. Ltd. 


TOKYO, JAPAN 


KOWA AMERICAN CORPORATION 
Camera and Optics Division—Repairs 


Exclusive Distributor, U.S.A. 

KEELER OPTICAL PRODUCTS, INC. 
456 Parkway, Lawrence Industrial Park 
Broomall, Pa. 19008 (215) 353-4350 
KEELER INSTRUMENTS LTD. 

21-27 Marylebone Lane 

London W. 1, England 


in your area. 


LUNEAU & COFFIGNON 

Paris 8e, France 

LAMERIS INSTRUMENTEN N.V. 
Utrecht, The Netherlands 
GENERAL OPTICA 
Barcelona-5, Spain 


HERBERT SCHWIND 
Dammer Weg 37, Postfach 18, W. Germany 


ELC- 
fundus camera 





The simple approach ; 





e Polaroid® Photography An attachment gives 
you 60-second fundus photographs. 


To see why the total systems approach has 
made Kowa’s RC-2 the standard by which all 
others are measured, contact the representative 


AMPLIMEDICAL SRL 
Milano, Italy 


VAN HOPPLYNUS S.A, 

Bruxelles 1, Belgium 

OPTIKER RYSER 

St. Gallen, Switzerland 

IMPERIAL OPTICAL COMPANY, LTD. 
Toronto, Ontario, Canada 


NOW YOU CAN PERFORM OFFICE SURGERY, INDIRECT 
OPHTHALMOSCOPY AND GONIOSCOPY ON ONE EXAMINING 
TABLE BY ADDING MODULAR ACCESSORIES TO MEET YOUR 

OWN INDIVIDUAL NEEDS. 


FROM DA-LAUR 


World's most 
Versatile Ophthalmic 
Examining Table 


For full details 


and complete catalog dalai 


call or write 


DA-LAUR INCORPORATED 


e Heavy anodized aluminum 
construction 

e Tarnish resistant, lightweight, but 
extremely stable and durable. 

e 4-inch rubber wheels roll freely 
with heaviest patients, yet lock 
securely when desired. 

e Legs adjustable to compensate 
for uneven floors. 

e 2” thick solid foam rubber mattress 
covered with durable, washable 
Ebony Black vinyl material. Other 
colors to order 

e Standard Dimensions: 34” high x 
76” long x 24” wide. Other sizes 
made to order 


OPTIONAL ADD-ON ACCESSORIES 


A Formica Roll Out Storage 
Compartment No. 110 interior 
lined with washable plastic 
laminate. 17%” wide, 9” deep, 
22" long. 

B Formica Instrument Shelf No. 120. 
Raises to level of patient's eye. 
Swings under table when not 
in use. 

C Electric Transformer System 
No. 130. Exclusive Da-Laur 
smoothly variable voltage control 
system assures satisfactory 
examination. Has proper 
connections for your instruments. 
System has pilot light... . is 
fused and grounded. 

D Universal Overhead Projection 
Fixation Light No. 140 

E Steel Step Stool No. 170. Bright 
chrome finish. Non-skid rubber 
top and rubber-tipped feet. 


Designed by Ophthalmologists for Ophthalmologists 


DEPT. A, 75 A SPRING STREET è WEST ROXBURY, MASS. 02132 e (617) 323-6442 
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“Was it one drop of epi nephri ne 
at two o'clock or two drops 
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Your glaucoma patient’s life is difficult 
enough. A complicated dosage schedule just 
makes it more so. If you want him on 

both epinephrine and pilocarpine, make it 
easy for him. Make it E-Pilo. You have 
three concentrations of pilocarpine to choose 
from, each with 0.55% epinephrine base. 


Smith, Miller & Patch, Inc. 
902 Broadway, N.Y., N.Y. 10010 


This is easier. 


SANTI YS 





PRESCRIBING INFORMATION ON FOLLOWING PAGE 
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E-PILO OPHTHALMIC 
PILOCARPINE HYDROCHLORIDE with 
EPINEPHRINE BITARTRATE 


COMPOSITION: E-Pilo Ophthalmic Solutions are 
available in three convenient concentrations: 


E-PILO-1 Contains: 


Pilocarpine Hydrochloride .......... 1.0% 
Epinephrine Bitartrate ............ 1.0% 
(Epinephrine Base 0.55% ) 


E-PILO-2 Contains: 


Pilocarpine Hydrochloride ......... 2.0% 
Evinephrine Bitartrate ........ a a 
(Epinephrine Base 0.55% ) 


E-PILO-4 Contains: 


Pilocarpine Hydrochloride ......... 4.0% 
Epinephrine Bitartrate ............ 1.0% 
(Epinephrine Base 0.55% ) 


In addition to the respective amounts of Pilocar- 
pine and Epinephrine, both solutions contain: 


in a buffered aqueous solution containing sodium 
bisulfite, mono and dibasic sodium phosphate, and 
disodium ethylenediaminetetraacetate. 


INDICATIONS: For the treatment of Glaucoma; 
more specifically, the chronic simple Glaucoma of 
the open angle type. 


Mannitol, as a vehicle, is safe, inert, compatible 
with living cells and in no way interferes with the 
rapid absorption of the medicaments. 


DOSAGE: Initial dose is one drop in each eye 
Q.1I.D. This may be reduced to T.I.D. or even 
B. I. D. as individual patient response permits. 


CRITERIA OF EFFECTIVENESS: Treatment is 
continued as long as the intraocular pressure is 
controlled and there is no visual deterioration as 
indicated by changes in the visual fields. No pa- 
tient should use more of the miotic drug than is 
necessary to satisfactorily control the pressure. 


CONTRAINDICATIONS: Contraindicated in Nar- 
row Angle Glaucoma. 


PRECAUTIONS: Use with caution in unverified 
Glaucoma and vascular hypertension. Epinephrine 
compounds: are effective in the management of 
many of the forms of Glaucoma; but complications, 
especially conjunctival irritation, occur frequently. 
If the reaction is severe, discontinuance of the drug 
may become necessary. 


WARNING: FOR TOPICAL OPHTHALMIC 
USE ONLY. If irritation develops, patients should 
be advised to discontinue use and consult prescrib- 
ing physician. 


This solution is sterile when packaged. To prevent 
contaminating dropper tip and solution, care should 
be taken not to touch the eyelids or surrounding 
area, or other areas with the dropper tip of the 
bottle. Keep bottle tightly covered when not in use. 


Keep in cool place. Protect from light. 


CAUTION: Federal law prohibits dispensing with- 
out prescription. 


HOW SUPPLIED: 10cc. plastic squeeze bottle 
with dropper tip. 


Smith, Miller & Patch, Inc. 
? 902 Broadway, N. Y., N. Y. 10010 











in a world of put-ons, 
Today’s Health is for real 


A phony may be fun, but not when it comes 
to things that matter, like your patients’ 
health. Reporting today’s health news calls 
for a contemporary approach and an ex- 
perienced background. 


We make sure that Today's Health mea- 
sures up... in up-to-the-minute authorita- 
tive, scientific information, a wide variety 
of special health features, and honest, prin- 
cipled advertising. 


We don’t believe in putting you on. 


Order Today's Health for your reception 
room from: 

American Medical Association, 535 North 
Dearborn Street, Chicago, Illinois 60610 
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STAINLESS STEEL 

STERILE — READY TO USE 

53 — Limbus Blade for completing a penetrating-type corneal 

graft — sharp on one side and end 
55 — Narrow Keratome for better incision size control — elimi- 
nates beveling and iris and lens capsule injuries 
59G — Goniotomy Needle Blade for micro-incisions and dis- 
sections 


RUDOLPH beaver INC. SURGICAL BLADES / HANDLES 


480 TRAPELO ROAD, BELMONT, MASS. 02178 








3rd Annual Meeting of the 


Edward S. Harkness Eye Institute 
College of Physicians and Surgeons 
Columbia University 
New York, New York 
November 2-3, 1972 


The program will include detailed discussion of selected aspects of coagulation 
therapy, contact lenses, pharmacology, pre adult cataracts, ptosis and strabismus. 
Particular attention is given to latest techniques. Registration Fee $150. For further > ° 
information and application form, please write to: 


Melvin D. Yahr, M.D., Associate Dean 
College of Physicians and Surgeons 
Columbia University 

630 West 168th Street 

New York, New York 10032 





BASCOM PALMER EYE INSTITUTE = UNIVERSITY of MIAMI 


EURO-OPHTHALMOLOGY 
| COURSE 


JANUARY 3-6, 1973 





I Diseases of the Optic Nerve 
II Disorders of Ocular Motility 


III Neuro-Ophthalmology in Infancy 
& Childhood 


Sonesta Beach Hotel, Key Biscayne (Miami), Florida 
Tuition $ 200 (Residents $75) 3 
e For further information or registration write: 


NEURO-OPHTHALMOLOGY COURSE 
1638 N.W. 10tbł AVENUE 
MIAMI, FLORIDA 33136 





Highly oxidized epinephrine looks like mud...it warns of potential patient danger. 

Medical complications resulting from the deposition of oxidized epinephrine 
breakdown products in the conjunctiva, cornea and nasolacrimal ducts have been 
well documented (1-4). Research studies have found that the progressive change 
in color from clear to dark brown is a definite indication of oxidation (5). 

In anew study under conditions which simulated actual patient use, EPIFRIN was 
compared to the two epinephrine borates. The results clearly demonstrated that 
EPIFRIN was significantly more stable. EPIFRIN remained aclear and colorless solu- 
tion throughout the 25 week trial period. The epinephrine borates rapidly changed 
color, commencing within 3 weeks, and reaching a dark brown color within 7 to 9 

A weeks. (6) For a complete report on the importance of stability and results of 
this study, return the coupon on the following page. With EPIFRIN, AIlERGIN 
there's virtually no risk of your patients using oxidized epinephrine. <> 





and here’s Epifrin. 
{1-epinephrine HC1)... 
“clearly” more stable 


actual unretouched photos See next page for prescribing information. 


Actual, unretouched photos showing 
results of epinephrine stability study 


EPIFRIN® (l-epinephrine HCI) was compared to the two epinephrine borate oroducts. 


The test was constructed to simulate actual patient use. Each container was opened 
once per day to remove two drops, and then immediately resealed. 
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Ag B, 2 2 2 
] (3-29-71) , (7-19-71) 
9 weeks 25 weeks 


Code: A,— water, Bą— epinephrine borate 1/2%, Co—Epifrin® 1/2% (Allergan), D.— epinephrine borate 1/2% 


References: (1) Spaeth, G. L., Arch. Ophthal., 77: March 1967, pp. 355-357. (2) Corwin, M. E. and Spencer, W. H., Arch. 


Ophthal., 69: March 1963, pp. 317-321. (3) Ferry, A. P. and Zimmerman, L. E., Am. J. Oph., 58: Sept. 1964, pp. 205-210 


(4) Barishak, R., Romano, A. and Stein. R., Ophthalmologica 159: 1969, pp. 373-379. (5) Krejci, L. and Harrison, R., Arch. 


Ophthal., 82: Dec. 1969, pp. 836-839. (6) Trautner, E. M. and Bradley, T. R., Aust. J. Sci. Res., B4: 1951, pp. 303-343. 


Prescribing Information — DESCRIPTION Contains: levo-epinephrine (as the HCI) 0.25%* 05%, 1%, 2% with: benzalkonium 
chloride, sodium metabisulfite, disodium edetate, and purified water *The 0.25% formulation also contains sodium chloride 
INDICATIONS Chronic simple glaucoma. CONTRAINDICATIONS Should not be used in patients who have had an attack of 
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Prone Provocative Testing 
for Narrow Angle Glaucoma 


Laurence S. Harris, MD, and Miles A. Galin, MD, New York 


Groups of patients with suspiciously narrow 
angles, open angle glaucoma, and normal sub- 
jects were subjected to a variety of provocative 
tests for angle closure. The prone provocative 
test, which apparently involves nonmydriatic 
mechanisms, was found to yield an approxi- 
‘mately 50% incidence of positive provocative 
tests in the narrow angle group. The incidence 
ot false positives in open angle glaucomatous 
and normal patients was negligible. When prone 
testing was combined with dark room provoca- 
tive tests, the incidence of positives was approx- 
imately 90% in narrow angle patients. Prone 
provocative testing would appear to be a useful 
addition to the diagnostic armamentarium for 
narrow angle glaucoma. 


S ponTANEOUS, acute angle closure 
glaucoma may occur in an apparently nor- 
mal eye and result in severe ocular damage. 
Furthermore, the risk of an acute attack in 
the untreated, contralateral eye has been 
estimated at 50% to 75%.10144) Since this 
disorder may be cured with relatively simple 
surgery, particularly in the noncongested 
state, the availability of adequate provoca- 
tive tests remains a desirable goal.?-5 


The techniques for eliciting angle closure 
primarily involve pupillary dilatation, in- 
duced either by darkness or by the use of 
mydriatic agents.°* Most authors agree, 
however, that a significant percentage of 
false negative tests occurs with each 
technique.!(P158).9 In addition, positive dark 
room and mydriatic provocative tests have 
been reported to occur after surgically cor- 
rect peripheral iridectomies.®:1° 


Recently, a testing modality, the prone 
provocative test, which apparently involves 
nonmydriatic mechanisms, has been de- 
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scribed. The authors of the original study 
found this test to be positive in some 70% of 
eyes with angle closure glaucoma."! The 
purpose of the present paper is to confirm 
this observation and to compare the prone 
test with other provocative tests for angle 
closure glaucoma. 


Materials and Methods 


The patients studied comprised three definite 
populations. The first was a group of normal 
patients who were selected to roughly approxi- 
mate the age and sex distribution of the follow- 
ing two groups. A second group of known open 
angle glaucomatous patients, with characteristic 
cupping of the optic discs and visual field loss, 
were subjected to the same series of diagnostic 
tests: all patients in this group had well con- 
trolled intraocular pressure on miotic therapy. 
A third group consisted of narrow angle glau- 
coma patients whose diagnoses were defined as 
follows: four were fellow eyes of those having 
documented acute angle closure attacks; six 
were narrow angled eyes having the stigmata of 
previous angle closure episodes; and the re- 
maining nine were eyes felt to have slit-like 
angles on gonioscopy. None of these patients 
had elevated intraocular pressures, nor were 
any receiving glaucoma therapy. 

The individual provocative tests were admin- 
istered to each patient in randomized fashion 
by the same personnel at approximately two to 
three day intervals until the entire series was 
completed. At the beginning of each session, 
applanation tonometry was followed by gonios- 
copy of both eyes. When intraocular pressures 
had returned to stable values, provocative test- 
ing was begun. In cases where closure was 
provoked, patients were seen on the following 
day and gonioscoped to ensure that the angles 
had remained open. In each test, a pressure 
elevation of 8 mm Hg or greater was considered 
a positive result. 

Prone Provocative Test.—In this test, ap- 
planation measurements were obtained with the 
Goldmann instrument at the slit lamp. The 
patient was then placed on a comfortable 
stretcher in the recumbent position for five 
minutes to allow for equilibration of intraocular ® 
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Patient in position for prone provocative testing. 
Forehead is supported by firm cushion or several 
folded sheets. 


pressure in this position. Pressure measure- 
ments were repeated with an electric tonometer 
(Crescent). Patients were then placed face 
down on the stretcher with the forehead resting 
either on a firm cushion or several folded 
sheets, with care taken to prevent external 
pressure on the eye (Figure). The room was 
kept well illuminated and patients were fre- 
quently checked to ensure that they were 
awake, that the eyes were open, that the head 
had not been rotated, and that the head rest 
was not exerting pressure on the globes. At the 
conclusion of one hour, the patient was rapidly 
turned to the supine position and repeat mea- 
surements with the electric tonometer were 
made. The patient was then immediately 
placed at the slit lamp, where applanation 
tonometry and gonioscopy were performed. The 
influence of position on applanation measure- 
ments had already been determined in previous 
studies. !2,18 

Dark Room Provocative Test.—Applanation 
measurements were initially made with the 
Goldmann instrument. A light, tight, black, 
occlusive mask, which in no way rested upon 
the globe, was then placed over both eyes; the 
room was darkened, save for a 60 w bulb in a 
remote corner. At the conclusion of one hour, 
the patient was brought to the slit lamp with 
the mask in place. When the patient was seated 
in a darkened room at the slit lamp, the mask 
was removed and applanation tonometry, im- 
mediately followed by gonioscopy, was per- 
formed. 

Phenylephrine Provocative Test.—After ap- 
planation tonometry, two drops of 10% phenyl- 
ephrine hydrochloride were instilled into the 
eye, followed by a second set five minutes later. 
Applanation measurements were repeated at 
15-minute intervals until either the pressure 
rose 8 mm Hg or until the test was terminated 
at the end of 90 minutes. Gonioscopy was per- 
formed at either conclusion of the test. 

Cyclopentolate Provocative Test.—After ini- 
tial applanation tonometry, two drops of 1% 
cyclopentolate hydrochloride were instilled into 
è the eye at five-minute intervals. Applanation 


measurements were repeated at 15-minute in- 
tervals until either the pressure rose 8 mm Hg 
or until the test was terminated at the end of 
90 minutes. Gonioscopy was performed at either 
conclusion of testing. 


Results 


No uncontrollable attack of angle closure 
was precipitated during the testing regimen 
in any patient. Because the sequence of 
angle closure was under observation at all 
times, pressure elevations were terminated 
early and partially or fully closed angles 
readily opened by the instillation of pilocar- 
pine hydrochloride at ten-minute intervals. 
Even in those few instances where the intra- 
ocular pressure had risen 15 mm Hg er 
more, pilocarpine alone proved sufficient to 
lower the intraocular pressure. 

Table 1 lists the incidence of positive 
provocative tests in the open angle glaucoma 
and normal populations. In the former in- 
stance, the positive tests represent two dif- 
ferent patients having pressure elevations of 
9 and 11 mm Hg. Gonioscopy, however, 
failed to disclose angle closure in either 
patient. Subsequent intensive investigation 
of both of these individuals failed to estab- 
lish a diagnosis of narrow angle glaucoma. A 
small but definite incidence of positive pro- 
vocative testing also occurred in the normal 
population (Table 1). Here again, goniosco- 
py did not disclose angle closure and further 
testing could not substantiate a diagnosis of 
narrow angle glaucoma. 

A small, but statistically significant (P = 
< .05, Students t-test), increase in the 
mean intraocular pressure occurred in both 
the normal and open angle glaucomatous 
population after prone and dark room pro- 
vocative testing (Table 2). These pressure 
elevations were of small magnitude and dis- 
appeared spontaneously and rapidly. In the 
prone test, pressure elevations were entirely 
dissipated within five to ten minutes after 
turning the patient over into the recumbent 
position. Return to baseline values was ac- 
celerated by assuming the erect position. 
After dark room testing, pressures returned 
to baseline values within five to ten minutes 
after removal of the mask. There was no 
statistically significant difference in the 
pressure increments occurring in the normal 
or open angle glaucomatous groups. 
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Table 3 lists the pressure 
changes in each of the nar- 
row angle glaucomatous 
eyes for the entire series of 
provocative tests. The pres- 
sure recorded in each posi- 
tive test is the applanation 
reading at the time the test 
was terminated. The per- 
centage of positive provoca- 
tive tests was fairly similar 
for both prone and dark 
room provocative testing. On 
the other hand, the incidence 
of positive tests with both 


phenylephrine and cyclo- 


pentolate was quite low. 
However, the combination 
of prone and dark room pro- 
vocative testing yielded an 
almost 90% incidence of 
positive responses in the 
narrow angle group. In no 
case where both prone and 
dark room testings were 
negative did cyclopentolate 
or phenylephrine yield a 
positive result. 

In both prone and dark 
room testing in narrow angle 
glaucomatous patients, intra- 
ocular pressures in general 
fell rapidly and spontane- 
ously to baseline values. 
Those patients having pres- 
sure elevations of 10 mm 
Hg or less returned to base- 


line values within five to ten minutes. Those 
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Table 1.—Results of Provocative Testing in Open 
Angle Glaucomatous and Normal Patients 


No. Positive 


Dark 


Open angle glaucoma 35 1 1 0 
Normal 1 (0) 


No. Prone Phenylephrine 











Table 2.—Mean Changes in Intraocular Pressure After 
Provocative Testing in Narrow Angle Glaucoma, 
Normal, and Open Angle Glaucomatous Patients 







Dark 


Open angle glaucoma +2.54 + 0.31 +2.43 +0.27 +0.37+0.19 
Normal +2.37 + 0.41 +2.59 + 0.48 +0.19 + 0.31 


Prone Phenylephrine 





Table 3.—Changes in Intraocular Pressure (mm Hg) 
for Each Test in the Narrow Angle Group 
With the Percentages of Positives for Each Test 


Prone 
Provocative Dark 
Testing Room Phenylephrine Cyclopentolate Gonioscopy 
18 4 —1 1 Closed 
5 5 10 7 Closed 
31 0 3 —3 Closed 
15 0) 6 8 Closed 
3 20 6 0) Open 
—1 6 3 2 Open 
7 10 —2 —3 Open 
18 7 —2 7 Closed 
6 12 —2 2 Closed 
16 31 6) 14 Closed 
23 42 —3 —5 Closed 
15 9 —3 0 Closed 
9 9 —2 —1 Open 
8 2 o 1 Closed 
7 2 0 1 Open 
11 0 3 1 Open 
3 27 —]1 0 Closed 
3 8 7 4 Open 
9 8 8 9 Closed 
8 6 





with pressure increments of 15 mm Hg or 


greater tended to require 30 to 60 minutes to 
return to pretesting values. 
whose pressure rose 31 mm Hg on prone 
testing and another whose pressure rose 42 
mm Hg after the dark room test required 
pilocarpine to successfully open the angles. 
From Table 3, it can be seen that there is no 
absolute correlation between the gonioscopic 
findings of angle closure and the positive dark 
room or prone test. In general, those patients 
having large pressure elevations tended to 
appear closed on gonioscopy, whereas the ap- 
pearance was variable in those with smaller 


pressure elevations. 


Although the exact mechanism of sponta- 
neous angle closure glaucoma is unknown, 
provocative testing procedures currently in 
vogue center on the idea of dilatation leading 
to presumed pupillary block.*-° Both adre- 
nergic agonists and cholinergic blocking 
agents have been used for this purpose. 
Some authorities have drawn attention to 
the risk of provocative testing using these 
modalities.*11 The dark room test, on 
the other hand, has been advocated as an 
alternative and safer provocative test.®.14 
However, there is a generally prevalent be- 
lief that the latter test yields a lower inci, 
dence of positive results. The present study 


One patient 
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confirms the results of Higget® and Hyams 
et alit in demonstrating this to be positive 
in some 50% of narrow angle glaucoma pa- 
tients. 

Second eyes of patients who have had 
definite angle closure glaucoma have a 50% 
to 75% chance of sustaining an attack in the 
unaffected eye.1(”144) Currently utilized 
provocative testing methods, however, yield 
a much lower incidence of positive results in 
such eyes, clearly indicating that provoca- 
tive tests for this disorder are at best quite 
poor.®.® 

The current study confirms the published 
observation that there is an approximately 
50% incidence of positive prone provocative 
testing results in patients thought to have 
closable angles.'! Surprisingly, the provoca- 
tive test which most closely correlated with 
these results was the dark room test. In fact, 
the combination of these two tests resulted 
in about a 90% incidence of positive results. 
On the other hand, dilatation testing in 
these same patients yielded approximately a 
10% incidence of positive results. 

A small but definite incidence of positive 
provocative tests occurred in both the nor- 
mal and open angle glaucomatous popula- 
tions despite the absence of gonioscopically 
demonstrable angle closure. Positive provoc- 
ative tests for narrow angle glaucoma, how- 
ever, have been previously documented in 
normal subjects, open angle glaucomatous 
patients, and in the presence of patent pe- 
ripheral iridectomies.*11 Possibly, vascular 
alterations, particularly in venous drainage, 
may occur, resulting in increments in intra- 
ocular pressure in the prone position. This 
idea, however, remains only a suggestion at 
the present time. 

It has been noted in this series of narrow 
angle glaucomatous patients that there was 
no absolute correlation between positive 
prone or dark room tests and the gonioscopic 
confirmation of angle closure. However, the 
intraocular pressure in those patients having 
increments in the neighborhood of 10 mm 
Hg or less rapidly returns to baseline values. 
Therefore, the failure to confirm angle clo- 
sure could be a reflection of the rapid re- 
opening of these angles. Alternatively, the 
pressure increments could have resulted 
efrom mechanisms other than encumbrance 
of the angle. Perhaps gonioscopy in the 
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prone position with a Koeppe lens might 
adequately resolve this question. 

The mechanism of the prone test, like all 
other tests for angle closure glaucoma, is 
unknown. It has been suggested that the 
prone position allows the lens/iris dia- 
phragm to move forward and thereby em- 
barrass an anatomically predisposed angle."! 
The incidence of positive prone testing in 
both the open angle glaucoma and normal 
populations is exceedingly small. Positive 
prone tests may occur in these patients as 
well as in angle closure patients in the ab- 
sence of detectable anatomic encumbrance 
of the angle. Positive dilatation and dark 
room tests may also occur in the absence of 
angle closure and, sometimes, after correctly 
positioned peripheral iridectomies.®:!° Con- 
sequently, in all provocative tests for angle 
closure glaucoma, the final diagnosis must 
be gonioscopic. 

This investigation was supported by Public Health 


Service grant NB-07162-04, and by a grant from 
the Susan Greenwall Foundation, Inc. 
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A New Concept of 
` Malignant Glaucoma 


@ 
Ralph Levene, MD, New York 


Several cases of malignant glaucoma are pre- 
sented and a new concept is suggested from 
these cases and a review of the literature. Malig- 
nant glaucoma is redefined as a distinct type of 
angle closure with a forward movement of the 
lens and a direct closure of the angle occurring 
with or without glaucoma surgery. The term direct 
lens block angle closure is suggested to differen- 
tiate it from the more common pupillary block 
angle closure mechanism. The two types share 
common factors in their pathogenesis with the 
essential difference determined by the degree 
of the forward movement of the lens. The clinical 
differentiation between the two types of angle 
closure before surgery is discussed. 


T HE term malignant glaucoma refers to a 
rare postoperative complication after sur- 
gery for glaucoma.! Chandler and Grant? 
state that it only occurs in eyes with angle 
closure at the time of operation. It consists 
of a postoperative shallowing of the anterior 
chamber with an elevation of the intraocular 
pressure. While the pathogenesis is not 
clear, a forward movement of the lens is a 
key factor. The accumulation of fluid in the 
vitreous is another important factor. Medi- 
cal treatment, established by Chandler et 
al,45 consists of the use of mydriatic-cyclo- 
plegics with or without associated hyperton- 
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ic agents and carbonic anhydrase inhibitors. 
Grant’st reasonable explanation for the 
efficacy of this treatment is that a forward 
movement of the lens is facilitated by a 
constriction of the sphincter-like portion of 
the ciliary muscle with a relaxation of the 
zonules. Cycloplegics inactivate this con- 
striction and tighten the zonules. Surgical 
treatment consists of removal of the lens or 
aspiration of fluid from the vitreous." 

A series of case reports is presented, and a 
new concept is suggested from these cases 
and a review of the literature. Essentially, 
the concept is that malignant glaucoma is 
not a unique type of angle closure glaucoma 
limited to the postsurgical period but is one 
variant of a more general type of angle 
closure glaucoma that is also present before 
surgery. In the case reports particular atten- 
tion is given to the position of the lens as 
determined by the distance between the an- 
terior lens surface and the central corneal 
endothelium. In some cases a change in lens 
position was sufficiently large to be readily 
observed by several observers. In others, the 
change has been documented by measure- 
ment with the Haag-Streit instrument.’ In 
some a small change was suspected by obser- 
vation but was not documented by measure- 
ment. The change in depth of the central 
portion of the anterior chamber should be 
distinguished from that in the more periph- 
eral parts. The latter can be caused by 
either the iris alone or by a combination of 
the iris and lens. Some of the cases are not 
malignant glaucoma as usually defined but 
their relevance will be brought out. 


Report of Cases 


Case 1.—A 37-year-old female Negro was 
first seen at the Eye Clinic on Nov 24, 1969, 
complaining of discomfort in her left eye. She 
gave a six-week history of nocturnal pain in the 
left eye associated with tearing and photopho- 
bia. A local ophthalmologist had diagnosed angle 
closure of the left eye and placed her on 
regimens of pilocarpine for both eyes. He later 
added acetazolamide, and she was receiving this 
combination at the time of our initial exam. 
The applanation pressure in the left eye was 31 
with a slit to closed angle and a shallow central 
and peripheral anterior chamber. No congestive 
or inflammatory signs were present. The pres- 
sure in the right eye was 11 with a medium tog 
narrow open angle and a deep chamber with a 
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plateau iris. Both pupils were miotic. Glauco- 
matous cupping of the disc and field loss were 
present in the left eye. The uncorrected visual 
acuity in each eye was 20/20—. The pilocar- 
pine was discontinued, and the patient was 
maintained on acetazolamide. Within 24 hours 
after stopping the pilocarpine the pressure in 
the left eye dropped to 21 with an outflow 
facility of 0.13. The right eye appeared to be 
normal with an outflow facility of 0.26. On Dec 
2, an uneventful peripheral iridectomy was per- 
formed on the left eye. Postoperatively, atro- 
pine and steroid drops were used, and the 
acetazolamide was stopped. On the fourth post- 
operative day there was some upper lid edema 
and a small bleb at the operative site. On the 
seventh postoperative day the chamber was flat 
with a pressure of 54 and corneal edema. 
Treatment with hypertonic agents and acetazol- 
amide was initiated in addition to the atropine 
and steroid drops. After two days the chamber 
deepened centrally by a posterior movement of 
the lens, and the pressure decreased to 18. 
However, the iris remained adherent to the 
cornea over a wide area and on Dec 12, under 
general anesthesia, a surgical attempt was made 
to separate the iris. The separation was diffi- 
cult, and the lens capsule was ruptured. An 
extracapsular lens extraction was performed 
with loss of vitreous. After the corneoscleral 
wound was sutured, the globe became hard, and 
three posterior sclerotomies were done. One 
exuded a straw colored fluid, and the globe 
became soft. Postoperatively the pressure re- 
mained normal with local administration of 
atropine and steroid drops. 


On Dec 15, three days after the second 
operation of the left eye, the patient com- 
plained of pain in her right eye. The pressure 
was 42 with a shallow central and peripheral 
anterior chamber and a closed angle. At this 
time the right eye had been receiving regimens 
of pilocarpine for three days without any asso- 
ciated systemic medication. Hypertonic agents 
and acetazolamide were added to the pilocar- 
pine therapy. The chamber depth and angle 
did not change although the pressure de- 
creased. The pilocarpine was discontinued, and 
mydriatic-cycloplegic treatment was added to 
her systemic therapy. Within six hours the 
entire anterior chamber deepened to its normal 
state with a definite posterior movement of the 
lens. The angle opened, and the pressure was 
reduced to 16. All therapy was slowly reduced 
and subsequently discontinued. 

The right eye remained normal without 
therapy for two days, and the patient was 
¿discharged on Dec 22 without therapy. In Jan- 
uary 1970, she returned with pain in the right 
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eye, a pressure of 36, a closed angle and a 4 to 
5 mm diameter sluggish pupil. Unlike the first 
attack in this eye when the patient was on 
pilocarpine, the central anterior chamber was 
not definitely shallow. After the attack was 
broken with hypertonic agents, acetazolamide, 
and mydriatic-cycloplegics, she was discharged 
on Jan 7 and was taking atropine twice daily. 
Since then her pressure in the right eye has 
ranged from 18 to 21 over a six-month follow- 
up. Her entire anterior chamber has remained 
deep. Her angle has remained open but narrow. 
The crowding of the dilated iris into the angle 
probably contributes to the narrow angle. With 
a +3.00 sphere her visual acuity is 20/20 in the 
right eye. 

Comment.—This is a case of bilateral an- 
gle closure glaucoma in a young female Ne» 
gro. Malignant glaucoma occurred in the 
left eye after a peripheral iridectomy. Dur- 
ing the postoperative period an attack of 
angle closure occurred in the unoperated 
right eye while on miotic therapy alone. The 
glaucoma was controlled with a mydriatic- 
cycloplegic. Unusual features are the young 
age of the patient, the difference between 
the positions of the lens iris diaphragm in 
the two eyes before surgery, and the marked 
anterior and posterior movement of the 
right diaphragm with miotics and mydri- 
atic-cycloplegics respectively. 

CASE 2.—A 22-year-old white woman was 
first seen at the Eye Clinic in the late after- 
noon of March 19, 1970. She gave a three-year 
history of intermittent poor visual acuity in the 
right eye and episodes of nausea and vomiting. 
She was seen earlier in the day at a neighbor- 
ing eye clinic, and the following report was 
obtained. The right eye had an applanation 
pressure of 58, a closed angle, minimal inflam- 
matory signs, and a pale cupped disc. The left 
eye had a pressure of 16, a narrow angle, and 
a normal disc. The pupils were equal, but the 
right reacted sluggishly to light. Pilocarpine 
was instilled in the right eye. Four hours later, 
at Bellevue, the right pupil was miotic but the 
angle was still closed with an elevated pressure. 
The right anterior chamber was shallow central- 
ly and peripherally. The left anterior chamber 
was normal. She was treated with intrave- 
nous administration of acetazolamide and bilat- 
eral pilocarpine. On the following day the en- 
tire left anterior chamber became shallow, and 
the angle was reduced to a slit. However, the 
pressure in the left eye remained normal. Dur- 
ing the following week both anterior chambers 
remained shallow with a pressure of 10 in the 
left eye and a pressure of 14 to 28 in the right 
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eye. On March 29 an uneventful peripheral 
iridectomy was performed in the right eye, and 
the postoperative medication was  acetazol- 
amide, a mydriatic-cycloplegic in the right eye, 
and pilocarpine in the left eye. The entire right 
anterior chamber deepened with a pressure of 
14. The left anterior chamber remained shallow 
with a normal pressure until March 31 when 
an uneventful peripheral iridectomy was done. 
The pilocarpine to the left eye was replaced 
with a mydriatic-cycloplegic, and the entire 
anterior chamber deepened. On April 3 all 
medications were discontinued. On the follow- 
ing day the patient complained of pain in both 
eyes, and there was a pressure of 40 in the right 
eye and 22 in the left eye. Orally administered 
glycerin and acetazolamide promptly normal- 
iZed..the pressure. Bilateral pilocarpine was 
then added to the systemic therapy. Within 24 
hours both chambers were markedly shallow 
centrally and peripherally with a pressure of 37 
in the right eye and 25 in the left eye. The 
pilocarpine was discontinued, and the anterior 
chamber deepened centrally and peripherally 
with normalization of the pressures. On aceta- 
zolamide alone the anterior chamber and pres- 
sures remained normal over a period of four 
days until her discharge on April 10. At dis- 
charge the pressures were 12, the anterior 
chambers were normal, and the angles were 
open but narrow. The right angle was narrower 
than the left. With +1.75 spheres her visual 
acuity was 20/40 in the right eye and 20/20 in 
the left eye. During her hospital stay her 
behavior and personality were characterized as 
strange by several resident physicians. 

Comment.—This is a case of angle closure 
glaucoma in the right eye of a young white 
woman. Uneventful peripheral iridectomies 
were done in both eyes. Malignant glaucoma 
supervened in the right eye with a tendency 
towards this condition in the left eye. After 
the attack was broken the eyes were main- 
tained successfully on acetazolamide alone 
for several days. Unusual features are the 
young age of the patient, the difference be- 
tween the positions of the lens iris dia- 
phragm in the two eyes before surgery, and 
the anterior movement of the diaphragm in 
both eyes with miotic therapy. This move- 
ment with angle closure which was also seen 
after surgery had corrected any relative pu- 
pillary block. 

CASE 3.—A 27-year-old white woman was 
first seen in February 1970 complaining of 
intermittent halos and pain in the left eye. 
Glaucoma of the left eye had been diagnosed 
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elsewhere six months ago, and pilocarpine had 
been prescribed for that eye. The left eye 
showed an applanation pressure of 40, a shal- 
low central and peripheral anterior chamber, 
and a closed angle. The corrected visual acuity 
with a small cylinder was 20/20. The right eye 
showed a pressure of 12, a normal chamber 
depth with a narrow open angle. The corrected 
visual acuity was 20/30+ with a +3.25 sphere 
and a small cylinder. The best acuity in the 
right eye has been subnormal since childhood. 
The visual fields were normal. Treatment with 
bilateral pilocarpine and acetazolamide was 
started and continued for four weeks. The 
pressure in the left eye was reduced to 13. The 
angle opened but remained very narrow. The 
chamber depth remained shallow although the 
pupil became miotic. Uneventful peripheral iri- 
dectomies were performed in both eyes during 
the first week of April, and the postoperative 
treatment to both eyes was regimens of homat- 
ropine and steroid drops. The left chamber 
deepened. During the subsequent three weeks, 
the mydriatic-cycloplegic drops were discontin- 
ued twice in the left eye. On each occasion the 
chamber of the left eye became shallow. On one 
occasion the left angle was closed, and the 
pressure was elevated to 43. The attacks were 
broken with hypertonic agents, acetazolamide, 
and mydriatic-cycloplegics. The left eye has 
been placed on atropine twice daily for an 
indefinite period. Discontinuation of the homat- 
ropine did not affect the right eye, and the eye 
has remained normal without medication for a 
period of ten months since the operation. The 
angle of the left eye on homatropine is very 
narrow but open over more than half of the 
circumference and closed nasally. The angle of 
the right eye without medication is narrow 
open, similar to its preoperative state. 

Comment.—This is a case of angle closure 
glaucoma in the left eye of a 27-year-old 
white woman. Bilateral peripheral iridec- 
tomies were done. Malignant glaucoma su- 
pervened twice in the left eye. After the 
attacks were broken medically the eye was 
successfully maintained on a mydriatic-cy- 
cloplegic. The right eye has remained nor- 
mal without therapy for approximately ten 
months. Unusual features of the case are the 
young age of the patient and the difference 
between the position of the lens iris dia- 
phragm in the two eyes before surgery. 

CASE 4.—A 57-year-old white man was admit- 
ted to the Eye Clinic in May 1966 for evalua- 
tion of widespread psoriasis and essential vas- 
cular hypertension. An ocular consultation 
revealed an applanation pressure of 24 in the 
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right eye and 18 in the left eye with pseudoex- 
foliation in both eyes. The anterior chamber 
depths were normal. In March 1970, he was 
readmitted for his psoriasis. An ocular consult 
showed an applanation pressure of 42 in the 
right eye and 50 in the left. The anterior 
chambers were deep with wide open pigmented 
angles. There was a nasal field defect in the left 
eye. The diagnosis was primary open angle 
glaucoma. He was placed on pilocarpine, epi- 
nephrine, and acetazolamide and followed in 
the clinic. His pressures remained in the low 
20s for two months. To further reduce his 
pressure the pilocarpine was replaced with echo- 
thiophate iodide in May 1970. In June of that 
year his pressures were 26 in the right eye and 
50 in the left eye. The pupils were not miotic, 
and because of a history of alcoholism, there 
was a question as to whether he was taking his 
medication. In August he returned with pres- 
sure of 33 in the right eye and 54 in the left, 
corneal edema, shallow anterior chambers both 
centrally and peripherally, and slit to closed 
angles in both eyes. He was admitted on the 
morning of Aug 27 as a case of bilateral angle 
closure glaucoma. He was placed on regimens 
of glycerin, acetazolamide, and pilocarpine to 
both eyes. Within five hours his pressures had 
dropped to 18 in both eyes, and the angles had 
opened to a medium width. That evening, on 
pilocarpine and acetazolamide, but ten hours 
after glycerin, his pressures were again 35 to 45 
with a slit to closed angle in both eyes. A 
second dose of glycerin again reduced his pres- 
sures to 10. A peripheral iridectomy was per- 
formed in the right eye on Aug 28, and he was 
placed on 10% phenylephrine hydrochloride in 
the operated eye and maintained on pilocarpine 
in the unoperated eye. The acetazolamide was 
discontinued. The pressure in the operated right 
eye was well controlled for nine days with a 
narrow but definite opening of the angle. How- 
ever, on Sept 4, the pressure in the operated 
eye rose to 36 although the angle remained 
open. During the postoperative period the pres- 
sure in the unoperated left eye, on pilocarpine, 
had remained between 35 and 40 with a shallow 
anterior chamber and a slit to closed angle. A 
glaucoma filtering procedure was done on Sept 
10 in the right eye and Sept 23 in the left eye. 
Both eyes were started on regimens of atropine 
postoperatively. In both eyes the pressures de- 
creased to 10 with a marked deepening of the 
anterior chambers centrally and peripherally 
and a marked widening of the angles. However, 
on Oct 27, on atropine, the pressures rose to 34 
in the right eye and 38 in the left eye without 
a change in the anterior chamber depth or 
angle width. The best visual acuity was 20/30 


with —2.25 in the right eye and 20/400 in the 
left eye. The latter has been amblyopic since 
childhood from an exotropia. 

Comment.—This is an unusual case of 
primary open angle glaucoma with a deep 


chamber, wide open angle, and pseudoexfo- s 


liation that developed angle closure in both 
eyes with a marked forward movement of 
the lens iris diaphragm. It is highly likely 
that this change was induced by the miotic 
therapy. After a peripheral iridectomy and 
the discontinuation of pilocarpine in the 
right eye, the angle opened but the pressure 
was only controlled for nine days. We inter- , 
pret the temporary benefit to the cessation 
of the pilocarpine with a consequent posteri- 
or movement of the lens iris diaphragm 
rather than to the peripheral iridectomy it- 
self. After filtering operations to both eyes 
and atropine postoperatively, the anterior 
chambers and angles returned to their initial 
wide state but the pressures increased to 
over 30. We interpret this as a further poste- 
rior movement of the lens iris diaphragm 
from the cycloplegia associated with unsuc- 
cessful filtering surgery for primary open 
angle glaucoma. 

CASE 5.—On Jan 5, 1971, a 58-year-old Negro 
woman was seen in the Eye Clinic with a right 
ocular pressure of 48, a markedly shallow ante- 
rior chamber, a closed angle, an 8 mm dilated 
pupil, and vitreous strands in the temporal 
portion of the anterior chamber. The eye was 
quiet with a corrected visual acuity of 20/40, 
and the patient had no ocular complaints in 
that eye. On questioning she stated that she 
had been slapped in the right eye approximate- 
ly two weeks ago but it had not bothered her. 
She had a history of repeated blunt trauma to 
the left eye with dislocation of the lens and 
subsequent lens extraction. In the aphakic left 
eye there was a vitreous hemorrhage from a 
recent traumatic episode. During her previous 
hospital admissions for the left eye, measure- 
ments of the untreated pressure in the right eye 
had repeatedly been in the mid twenties with a 
narrow to medium open angle. 

The patient was started on glycerin, acetazol- 
amide, and pilocarpine to the right eye. The 
right pupil came down to 4 mm within eight 
hours. However, over the next two days the 
pressure ranged from 32 to 46 with a persistent 
angle closure and shallow anterior chamber 
depth. On Jan 7, the miotic was replaced by a 
mydriatic-cycloplegic with continuation of the 
glycerin and acetazolamide. Over the next two 
days the central anterior chamber depth of the 
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right eye increased from 1.2 to 1.5 mm with an 
opening of the closed angle to a narrow to 
medium width in all quandrants except tempo- 
rally. The angle remained closed in that area 
because of the forward subluxation of the later- 
al part of the lens. The ocular pressure gradu- 
ally decreased to 18. Discontinuation of the 
glycerin did not affect the eye, but the cessa- 
tion of the acetazolamide caused a rise in 
pressure to 40. However, the chamber depth 
and angle width did not change. Subsequent 
pressure control was obtained by restarting the 
acetazolamide. 

Comment.—This is a case of traumatic 
subluxation of the lens in the right eye with 
both open and closed angle glaucoma. The 


° forward position of the lens can be ex- 


plained in part by the subluxation. How- 
ever, the posterior movement of the lens-iris 
diaphragm with an opening of the angle 
that occurred after replacing the miotic with 
a cycloplegic suggests that a ciliary muscle 
spasm with a relaxation of the zonules was 
also originally present. A tightening of the 
untorn zonules by the cycloplegic caused a 
posterior movement of the lens. 

CASE 6.—A 57-year-old Negro woman in good 
general health was admitted to the Eye Clinic 
Feb 21, 1970, with a diagnosis of primary acute 
angle closure glaucoma in the left eye. She 
gave a history of blurring, redness, and pain 
that began the previous evening. The left eye 
was congested with an applanation pressure of 
64, corneal edema, a fixed 4 mm pupil, and a 
shallow anterior chamber. The right eye was 
essentially normal with a pressure of 19. She 
was placed on glycerin, acetazolamide, topically 
applied steroids in the left eye, and pilocarpine 
in both eyes. The pressure in the left eye 
dropped promptly with a clearing of the cor- 
neal edema but without a change in the depth 
of the anterior chamber. The angle was closed 
over 90% of the circumference, and there was a 
moderate anterior uveitis with flare and cells. 
On Feb 26, an uneventful peripheral iridectomy 
was done in the involved eye. The left eye was 
placed on a mydriatic-cycloplegic and a topical- 
ly applied steroid with discontinuation of the 
acetazolamide. The left anterior chamber deep- 
ened postoperatively with control of the ocular 
pressure. 

The right eye was maintained on pilocarpine. 
On the evening of Feb 27, the patient com- 
plained of pain and blurring in the right eye. 
The right eye showed a pressure of 38, corneal 
edema, a mid dilated pupil, and a shallow 
anterior chamber. The addition of hypertonic 
agents and acetazolamide promptly reduced the 
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pressure to 17 with a deepening of the anterior 
chamber. The angle was slit to narrow open. 
Subsequently, on two occasions, an attack of 
angle closure followed the cessation of the hy- 
pertonic agent. On Feb 28, a second iridectomy 
was performed on the right eye, and both eyes 
were maintained on a mydriatic-cycloplegic. 

Both chambers remained deep with good con- 
trol of the pressures, but the left chamber was 
not as deep as the right. The anterior uveitis 
persisted in the left eye. The left pupil became 
updrawn at the site of the peripheral iridecto- 
my. However, there was a communication be- 
tween the anterior and posterior chambers 
through the updrawn portion of the pupil. She 
was discharged on March 31 on a mydriatic-cy- 
cloplegic and topically applied steroids in both 
eyes. Her visual acuity was 20/30 with —1.00 
—0.50 x 90 in the right eye and 20/40 with 
— 1.00 in the left eye. 

The patient was followed as an outpatient 
without therapy from April 9. She did well 
until Oct 21, 1970, when the pressures were 35 
in the left eye and 25 in the right eye without 
medication. The left eye showed a shallow 
anterior chamber, a closed angle, a moderate 
anterior uveitis, and early cortical changes. The 
pupil was updrawn as previously noted. The 
right eye showed a deep anterior chamber, a 
wide open angle, a mild anterior uveitis, and a 
posterior cortical cataract. Hypertonic agents, 
acetazolamide, and pilocarpine to the left eye 
promptly reduced the pressure to between 12 
and 15, deepened the left chamber, and opened 
the left angle. On acetazolamide and _ pilocar- 
pine to both eyes the pressures remained con- 
trolled, but the left anterior chamber became 
shallow, and the left angle narrowed to a slit 
opening. On Jan 5, the pilocarpine was re- 
placed by a mydriatic-cycloplegic in both eyes, 
and the acetazolamide was discontinued. Over a 
period of four hours the left anterior chamber 
depth deepened from 1.0 to 1.4 mm with an 
opening of the left angle to a medium width. 
The right anterior chamber remained constant 
at a depth of 2.0 mm. A trace of flare and an 
occasional cell persisted in both anterior cham- 
bers. The pressures remained controlled until 
Jan 8 when they rose to 30 in the right eye and 
40 in the left eye with an increase in inflamma- 
tory activity. The angles and chamber depths 
were unchanged. The pressures were subse- 
quently controlled by adding acetazolamide and 
intermittent topically applied corticosteroids. 

Comment.—The initial attack of angle 
closure glaucoma in the left eye was origi- 
nally considered to be primary, and the 
anterior inflammation was considered to be 
secondary. In view of the persistence of the 
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uveitis we suspect that it was the primary 
event. Note the recurrence of the angle clo- 
sure glaucoma with a marked forward move- 
ment of the lens iris diaphragm in the left 
eye despite a communication between the 
anterior and posterior chambers. 'The docu- 
mented posterior movement of the left lens 
with a mydriatic-cycloplegic suggests that 
there was a previous spasm of the ciliary 
muscle with a relaxation of the zonules. The 
large pressure rise in the left eye on Jan 8, 
with an open angle and a uveitis, suggests 
that there is also an intermittent secondary 
open angle glaucoma from the uveitis. The 
original angle closure attack in the right eye 
was probably precipitated by a miotic with a 
marked forward movement of the lens iris 
diaphragm. 

CASE 7.—On a routine exam of a 58-year-old 
white woman without ocular complaints, on 
March 10, 1968, a pressure of 31 was noted in 
the left eye with a narrow but open angle. The 
right eye pressure was 18, and the angle was 
slightly wider. Both anterior chambers were 
moderately shallow. The corrected visual acuity 
was 20/20 in each eye with +1.50 spheres, and 
the discs and visual fields were normal. Over 
the next six months the untreated pressure in 
the left eye varied from 27 to 19 and that in 
the right eye from 12 to 17. On Sept 10, she 
was placed on 2% pilocarpine four times daily 
to both eyes. Two days later she returned with 
marked pain in the right eye, a pressure of 89, 
corneal edema, moderate congestion, and a mid 
dilated pupil. The angle was closed. The left 
eye showed a pressure of 54, a mid dilated 
pupil, and a closed angle. After breaking the 
attack in both eyes with hypertonic agents and 
acetazolamide uneventful bilateral peripheral 
iridectomies were done. Over the subsequent 
two years the untreated pressures have ranged 
from 12 to 16 in the left eye and 10 to 16 in the 
right. The angles are medium open except for a 
narrowing superiorly in the left eye. 

Comment.—The original glaucoma before 
miotic therapy was probably caused by an 
intermittent narrowing or closure of the left 
angle. Frank bilateral angle closure was pre- 
cipitated by the miotic therapy. 

CASE 8.—A _ 63-year-old white man had a 
history of repeated episodes of anterior uveitis 
in the right eye since 1941 with an associated 
secondary glaucoma during each episode, His 
most recent attack started July 3, 1970, and he 
was placed on topically applied steroids. At 
éhat time the applanation pressure was 29 in 
the right eye. When he was first seen at Uni- 


versity Hospital on July 17, the uveitis had 
improved, but there was a residual flare and an 
occasional cell. The right pupil was fixed in a 
partly miotic position by dense posterior sy- 
nechiae in over 90% of the pupil circumference. 
The lens was cataractous with a best corrected 
visual acuity of 20/100. The anterior chamber 
of the right eye was shallow with a forward 
position of the anterior lens surface and a 
convex iris. The right angle could not be visual- 
ized by gonioscopy. Applanation pressures were 
24 in the right eye and 20 in the left eye. The 
left eye was normal with a medium open angle 
and a moderate convexity of the peripheral iris. 
The left visual acuity was 20/25+ with a +2.50 
sphere and a —1.75 cylinder. One percent tropi- 
camide (Mydriacyl) was instilled into the right 


eye. Within two hours there was a slight deepen- ® 


ing of the anterior chamber although it remained 
shallower than the left. The angle could now be 
seen by gonioscopy. It was narrow open below 
and laterally but closed above by peripheral an- 
terior synechiae. Continued treatment with hom- 
atropine and topically applied steroids for one 
week did not produce any further alteration of 
the chamber or angle. 

Comment.—This is a case of unilateral 
recurrent anterior uveitis with a secondary 
closed angle glaucoma and a fixed miotic 
pupil. Unusual features are the difference 
between the positions of the lens iris dia- 
phragm in the two eyes and the opening of 
the angle after a mydriatic-cycloplegic. This 
opening was probably caused by a slight 
posterior movement of the lens iris dia- 
phragm. However, a slight opening of the 
pupil with a consequent reduction in the 
degree of relative pupillary block cannot be 
excluded. 


Comment 


Case 1 describes the development of angle 
closure glaucoma without surgery in the fel- 
low eye of a patient with postoperative ma- 
lignant glaucoma in the other eye. Cases of 
this type have been previously noted by 
other authors, and in 1964 Roger’ collected 
11 cases from the world literature. In four 
cases the fellow eye was apparently normal 
before the development of glaucoma. In an- 
other five patients the fellow eye had a 
preexisting narrow angle with chronic glau- 
coma. 

Two features of this angle closure glau- 
coma in the fellow eye without surgery are 
of considerable interest. First, it bears a 
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striking resemblance to the glaucoma before 
surgery in the initial eye. Secondly, it differs 
from the usual pupillary block type of angle 
closure glaucoma as follows: a marked shal- 
lowing of the anterior chamber is usually 
present, pilocarpine is ineffectual or harm- 
ful, the usual types of glaucoma surgery are 
detrimental, and mydriatic-cycloplegic treat- 
ment is usually helpful. Although the effica- 
cy of mydriatic-cycloplegics has been docu- 
mented in the fellow eye without surgery,” 
this treatment in the preoperative glaucoma 
of the initial eye has not usually been noted 
because there is a reluctance to use these 
drugs in angle closure glaucoma. However, 
Rieser and Schwartz8 have clearly docu- 
Mmented this effect. These features of angle 
closure glaucoma in the fellow eye without 
surgery have been noted by Offret.® He uses 
the term primary malignant glaucoma for 
the unoperated fellow eye to distinguish it 
from secondary malignant glaucoma that 
follows surgery. 

These characteristics of the angle closure 
glaucoma in the fellow eye without surgery 
lead us to enlarge upon the concept of Of- 
fret. We suggest that in many cases of ma- 
lignant glaucoma after surgery the operation 
does not initiate the malignant process. This 
process, essentially a forward movement of 
the lens with a direct closure of the angle is 
a preoperative event. The surgery only in- 
tensifies an existing process although its par- 
adoxical action is a dramatic and conclusive 
diagnostic sign of the malignant process. 

We also suggest that malignant glaucoma 
with or without surgery is one aspect of a 
more general relationship between the for- 
ward movement of the lens and two types of 
angle closure glaucoma (Figure). Although 
various factors can influence the movement 
of the lens,1° we suggest that the tone of the 
circular muscle of the ciliary body and the 
consequent state of tension of the zonules 
are important factors. The first type of angle 
closure glaucoma is caused by a relative 
pupillary block mechanism. Since the 
studies of Barkan,!! it has been generally 
accepted that a forward position of the lens 
is a key factor in the enhancement of rela- 
tive pupillary block. A sufficient degree of 
this block will cause frank angle closure. 
Note that the actual closure is produced by 
a wedge of fluid that pushes the iris into the 
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angle. This type of closure can be relieved 
by an iridectomy. With a more marked ante- 
rior position of the lens we suggest a differ- 
ent mechanism of angle closure. The iris is 
pushed into the angle by the periphery of 
the lens itself, and the angle closure cannot 
be relieved by an iridectomy. In order to 
emphasize this mechanism we suggest the 
term direct lens block angle closure glau- 
coma rather than the synonymous term ma- 
lignant glaucoma with or without surgery. 
There are fundamental similarities and dif- 
ferences between the two types of angle 
closure glaucoma. A forward position of the 
lens is essential to both, and an anatomical- 
ly narrow angle or a relatively large lens 
favors the development of both. In a given 
eye one type can readily be converted into 
the other. The essential difference is the 
degree of the anterior position of the lens 
and the mechanism of the closure. 

Angle closure glaucoma can be associated 
with an accumulation of aqueous within the 
vitreous. Barkan!! hypothesized that this oc- 
curred in pupillary block angle closure but it 
has not been documented to date. However, 
Shaffer? demonstrated this accumulation in 
malignant angle closure, and the procedure 
of vitreous aspiration is based on this fact. 
We suggest that this accumulation of 
aqueous represents a later and more serious 
stage of direct lens block angle closure glau- 
coma. In the initial stage the forward move- 
ment of the lens can be reversed readily by 
tightening the zonules with a cycloplegic. 
This was noted in several cases of the pres- 
ent series. In the later stage cycloplegic 
treatment may be prolonged or ineffective 
because the posterior movement of the lens 
is blocked by an increased pressure in the 
vitreous. This was the situation in the left 
eye of case 1. Case 5, 6, and 8 suggest that 
in long-standing cases the effectiveness of 
cycloplegic treatment can be partial with a 
permanent residual shallowing of the entire 
anterior chamber. This later stage is the 
more dangerous one in that it often requires 
surgical intervention. 

With respect to etiology we divided the 
movement of the lens into a primary sponta- 
neous group and a secondary group from 
several known factors. The latter consists of 
miotics, inflammation, trauma, and ocular, 
surgery (Figure). These factors can either in- 
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smaller degrees have been 
MIOTICS documented in many nor- 
ients.12 It is likely 
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Schematic relationship between lens position and two types of angle 
closure glaucoma. Position and movement of lens are determined by tone 
of circular portion of ciliary muscle. Pertinent factors are listed. 


duce or intensify the two types of angle 
closure glaucoma. 

Little is known about the spontaneous 
group. A diurnal variation of the lens posi- 
tion occurs in normal and glaucoma patients 
and accommodation has a small effect.!° In 
his review, Roger? notes that patients with 
malignant glaucoma are often unusually 
emotional and neurotic. It is also known 
that an attack of pupillary block glaucoma 
often follows an emotional shock. Since a 
spasm of smooth muscle in various parts of 
the body is not unusual in highly emotional 
states we suspect that in these cases a ciliary 
spasm is produced through the autonomic 
nervous system. 

Miotics have both beneficial and harmful 
actions with respect to angle closure glau- 
coma, and the result in a given case is the 
net effect of opposing actions. We suggest 
that the forward movement of the lens is 
one important potentially harmful action 
with regard to both types of angle closure 
glaucoma. Chandler and Grant? suggest that 
the miosis itself can be harmful if it in- 
creases the degree of pupillary block. The 
size of the pupil is not a factor in direct lens 
block angle closure. Although a large for- 
ward movement of the lens is not common 
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do a prophylactic peripheral 
iridectomy (written commu- 
nication, September 1970). 
Gorin!® describes two cases 
of angle closure glaucoma 
induced by miotics. He clearly differentiates 
these cases from the usual pupillary block 
type of glaucoma. We classify his cases as di- 
rect lens block angle closure. Before the ad- 
vent of systemic hypotensive agents miotics 
alone were not always successful in the treat- 
ment of acute angle closure glaucoma. The 
paradoxical action of miotics in the treatment 
of all aspects of malignant glaucoma is well 
documented.#:5:9:13-47 

In evaluating the action of a miotic in - 
angle closure glaucoma one must keep in 
mind the effects of concomitant systemic 
hypotensive agents. Several of the present 
cases and the literature®.18 demonstrate that 
hypertonic agents and carbonic anhydrase 
inhibitors or both provide a degree of pro- 
tection against the harmful effects of a miot- 
ic. These agents not only lower the pressure 
but also move the lens posteriorly. The lat- 
ter effect of acetazolamide has been docu- 
mented by Bleeker.!® 

Case 6 and 8 suggest that an inflamma- 
tion of the anterior segment can produce a 
ciliary spasm and a consequent forward 
movement of the lens. In this review, Roger? 
collected six cases in which a uveitis pre- 
ceded the preoperative angle closure glau- 
coma. Lippas?° also lists inflammation as a 
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predisposing cause of malignant glaucoma. 
Case 5 suggests that trauma can also pro- 
duce a ciliary spasm. Gorin’s!® second case 
is also a case in which trauma preceded the 
development of angle closure glaucoma. 

In our view surgery with its attendant 
irritation and inflammation is another cause 
of ciliary spasm and a consequent forward 
movement of the lens. This was originally 
suggested by Lippas.2° We have suggested 
above that in many cases of malignant glau- 
coma after surgery the direct lens block 
angle closure is present before surgery. This 
differs from the classical view in which a 
pupillary block angle closure glaucoma is 
converted into malignant angle closure by 
the surgery. We believe that the latter se- 
quence does occur. The relative frequency of 
these two sequences is uncertain. Factors 
that favor the classical mechanism in a sus- 
ceptible patient are the omission of the post- 
operative cycloplegic and a severe postoper- 
ative inflammation. After glaucoma surgery, 
a transient shallowing of the entire anterior 
chamber without an elevation of ocular pres- 
sure is occasionally noted after iridectomy 
and is not uncommon after filtering surgery. 
There are probably many causes for this 
shallowing. We suggest that a transient cil- 
lary spasm is one of them. This type of case 
could be defined as a forme fruste of malig- 
nant glaucoma. 

The surgical treatment for pupillary block 
angle closure glaucoma differs from that for 
direct lens block angle closure glaucoma, 
and it is obviously desirable to differentiate 
the two conditions before surgery. The sepa- 
ration is often difficult because the two con- 
ditions are related and one form can be 
converted into the other in the same eye. 
For example, the use of a miotic in a suscep- 
tible eye with pupillary block angle closure 
can convert it to a direct lens block glau- 
coma. However, several points should be 
noted. Pupillary block glaucoma is much 
more frequent than direct lens block glau- 
coma. A history of direct lens block glau- 
coma in one eye should alert one to its 
probable occurrence in the fellow eye under 
similar circumstances. Pupillary block glau- 
coma is not common in the young patient 
but direct lens block glaucoma can occur at 
all ages. 

In pupillary block glaucoma the central 
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anterior chamber depth is usually moder- 
ately shallow but equal in the two eyes. In 
direct lens block glaucoma there is often a 
difference in the central chamber depths be- 
tween the two eyes. Large differences are 
readily apparent by observation with the slit 
lamp but smaller differences require the use 
of an appropriate instrument. In the affect- 
ed eye the entire chamber is usually ex- 
tremely shallow. The fellow eye may have a 
chamber depth that is normal. A change in 
the central chamber depth is usually not 
clinically apparent in pupillary block glau- 
coma but can often be seen in direct lens 
block glaucoma. In pupillary block glau- 
coma both angles are either closed or nar- 
row. In direct lens block glaucoma one of 
the angles may be normal in width. Miotics 
alone are often but not invariably beneficial 
in pupillary block glaucoma but are always 
ineffectual or harmful in direct lens block 
glaucoma. One should keep in mind that this 
differential point may be obscured by the 
concomitant administration of hypertonic 
agents and carbonic anhydrase inhibitors or 
both. Mydriatic-cycloplegics are usually con- 
sidered to be harmful in pupillary block 
angle closure but are the treatment of choice 
in direct lens block angle closure. It is of in- 
terest that Chandler and Grant? have ac- 
cumulated a number of cases of the former 
in which this treatment was beneficial. In 
particular, fresh cases and those induced by 
miotics responded well. The present series 
demonstrates that fresh and induced cases of 
direct lens block angle closure also respond 
promptly. We believe that the common de- 
nominator of the beneficial effect in a minor- 
ity of pupillary block angle closure cases and 
most direct lens block angle closure cases is a 
posterior movement of the lens. Chandler 
and Grant? suggest that a large dilatation of 
the pupil is an important factor in the pupil- 
lary block cases. In long-standing cases of 
direct lens block angle closure it may be 
necessary to continue this treatment for sev- 
eral days in order to obtain an effect.*5 
Hypertonic agents can break an attack of 
pupillary block glaucoma but are often only 
of transient aid in direct block glaucoma. 
The advisability of a peripheral iridecto- 
my in an apparently normal fellow eye of a 
patient with malignant glaucoma in thee 
other eye should be considered. There is a 
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difference of opinion on this matter. Chan- 
dler and Grant recommend the operation.* 
Brégeat and Hamard,!5 Legrand," and 
Étienne?! believe the operation is justified if 
the angle is open. Becker and Shaffer!‘ state 
that it might prevent a malignant course. 
Weiss et al!’ originally recommended an 
iridectomy but Weiss subsequently changed 
his mind (oral communication, September 
1970). Roger’ states that the disease is bilat- 
eral with rare exceptions, and a peripheral 
iridectomy does not prevent its development 
in the fellow eye. Sugar? states that a pe- 
ripheral iridectomy does not prevent the 
occurrence of malignant glaucoma. 

We believe that both views are partly 
correct and can be reconciled by the appro- 
priate selection of cases. One must distin- 
guish between a spontaneous attack of ma- 
lignant glaucoma and one that is induced by 
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a miotic. In the spontaneous type we doubt 
the efficacy of the peripheral iridectomy in 
the long-term prevention of malignant glau- 
coma without the use of mydriatic-cyclo- 
plegic treatment. It is difficult to understand 
how an iridectomy can prevent the forward 
movement of the lens with a direct closure 
of the angle. However, a peripheral iridecto- 
my can prevent pupillary block angle clo- 
sure. It could prevent induced malignant 
glaucoma in the fellow eye by obviating the 
use of pilocarpine in that eye, if the malig- 
nant glaucoma in the initial eye was in- 
duced. If surgery is performed it is desirable , 
to control the inflammation rapidly and use 


mydriatic-cycloplegic treatment postopera- e 


tively. 


Harlan E. Langdon, MD, Otto E. Klein, MD, | 


Robert B. Gollance, MD, and Marshall Gladnick, 
MD, helped in the preparation of this study. 
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Ocular Pathologic Changes in 
Primary Hemochromatosis 


Alan M. Roth, MD, and Robert Y. Foos, MD, Los Angeles 


The ocular pathologic changes in three cases of 
primary hemochromatosis were studied. Significant 
iron was found only in the ciliary epithelium and 
sclera. No diabetic oculopathy was present. These 
findings are contrasted with those reported in local 
ocular siderosis. 


E HE OCULAR changes resulting from 
the prolonged presence of iron within the 
eye, due to either a retained intraocular 
foreign body (siderosis bulbi) or the release 
of blood pigments in intraocular hemorrhage 
(hemosiderosis bulbi), are well document- 
ed.!-4 The ocular changes resulting from sys- 
temic siderotic processes are less well 
known. Clinical ocular changes in hemo- 
chromatosis were reported by Maddox® and 
Hudson, while ocular findings in experimen- 
tally induced systemic siderosis were studied 
by Cibis and co-workers.” Duke’ examined 
the posterior segments of eyes from patients 
with systemic siderosis of various causes. 
Since the complete pathologic changes in 
eyes of patients with naturally occurring 
hemochromatosis have never been reported, 
it is the purpose of this communication to 
present these findings in three cases of pri- 
mary hemochromatosis and to compare 
them with the known changes of local (ocu- 
lar) siderosis. 


Submitted for publication June 22, 1971. 
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Material and Methods 


This study was based on the findings from 
both eyes of three patients having the clinical 
and pathologic diagnosis of hemochromatosis. 
The eyes were enucleated at autopsy, in no 
case longer than 15 hours after death. They 
were fixed in 4% formaldehyde solution and 
maintained in 50% ethyl alcohol until mi- 
crosectioned. External diameters were mea- 
sured with vernier calipers and the specimens 
gross sectioned transversely immediately above 
the horizontal meridians with care taken to 
divide the vitreous body to the posterior sur- 
face of the lens. The state of the vitreous body 
was determined by vertical suspension of the 
calottes from their posterior aspects. Macro- 
scopic examination was performed with a ster- 
eomicroscope and a movable focusable high 
intensity light. Significant intraocular lesions 
were recorded by descriptions, diagrams, and 
photographs. 

Microsections were prepared from cleared 
blocks of celloidin-embedded specimens to 
achieve direct gross-microscopic correlation. 
Sections were stained with hematoxylin-eosin, 
PAS, and, after bleaching of melanin, with 
Prussian blue stain for iron. 


Report of Cases 


CASE 1.—A 57-year-old white man was admit- 
ted to the UCLA Center for the Health Sci- 
ences with a ten-year history of progressive loss 
of male sexual characteristics. Hemochromatosis 
was diagnosed four years previously by liver 
biopsy and blood studies (serum iron, 180ug/ 
100 ml; iron-binding capacity 226ug/100 ml); 
treatment was “low iron diet.” Family history 
included a sister with dark skin. Physical ex- 
amination showed he also had dark skin with, 
gynecoid secondary sexual characteristics and 
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Portal cirrhosis of liver showing extensive iron deposition in parenchymal 
cells and bile duct epithelium (case 1) (Prussian blue, original magnifica- 


tion X32). 


atrophic testes. The liver was firm, nontender, 
and palpable 10 cm below the right costal 
margin. Fasting blood glucose value was 231 
mg/100 ml. He was digitalized for congestive 
heart failure, but developed a consumptive co- 
agulopathy, went into shock, and died despite 
heparin therapy. 

Autopsy Findings.—Iron pigment was found 
in the parenchymal cells of almost all viscera 
including pancreas, myocardium, and pituitary. 
The liver was enlarged (1,950 gm), and besides 
iron deposits in parenchymal cells and bile duct 
epithelium, showed portal cirrhosis with patchy 
hemorrhagic necrosis (Figure). The testes were 
atrophic. Atrial and ventricular mural thrombi 
in the heart were thought to be secondary to 
cardiac failure and to be responsible for the 
consumption of clotting factors. Deposits of 
iron were found in the kidney tubular epitheli- 
um, but no evidence of diabetic nephropathy 
was present. No iron was noted in the bone 

emarrow or spleen. 

Eye Findings.—Gross——The eyes were of 
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normal size and shape. There 
were many clear cysts of the 
pars plana and multiple foci 
of paving-stone degeneration 
of the peripheral retina. The 
vitreous body was completely 
formed and attached. The re- 
mainder of the gross examina- 
tion was unremarkable. 

Microscopic. — Sections 
showed deposits of stainable 
iron most prominent in the 
nonpigment epithelium of the 
ciliary body (color Fig 1). 
Scattered iron granules were 
also noted in the stroma of 
the ciliary body, particularly 
Sasi around blood vessels; no iron 
was seen in the vascular en- 
dothelial cells. Iron was also 
noted in the sclera, both free 
and within fibroblasts, most 
prominent in the inner layers 
of the equatorial region (color 
Fig 2), and to a lesser degree, 
in the outer layers of the 
ciliary region (color Fig 1). 
Rare iron deposition in von 
Michel’s and Fuchs’ spurs of 
the right iris was also noted. 
The iris pigment epithelium 
showed vacuoles filled with 
PAS-positive globules, but no 
other evidence of diabetic ocu- 
lopathy was seen. No iron was 
present in the choroid or 
retina of either eye, and these structures were 
not unusual except for marked driisen forma- 
tion and typical and reticular types of cystoid 
degeneration peripherally. 

CASE 2.—A 53-year-old white man was admit- 
ted to the Veterans Administration Hospital, 
Sepulveda, Calif, with a history of heavy alco- 
hol intake and abdominal swelling of several 
months’ duration. Physical examination showed 
a bronze discoloration of his skin and numerous 
spider telangiectases. Sibilant rales were heard 
over both lungs, and an apical systolic cardiac 
murmur was noted. The liver was firm, tender, 
and palpable four fingerbreadths below the 
right costal margin. Both testes were atrophic. 
Fasting blood glucose value was 147 mg/100 ml, 
and a glucose tolerance test showed a diabetic 
curve with peak blood glucose level at 375 
mg/100 ml two hours after glucose ingestion. 
Serum iron and total iron binding capacity 
were both 198ug/100 ml (100% saturation). 
Liver biopsy showed moderately advanced cir- 
rhosis with large amounts of iron in the hepatic 
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Fig 1.—lron deposition in nonpigment epi- Fig 2.—lron deposition in inner lamellae of 
thelium of ciliary body and in outer scleral lay- equatorial sclera. Choroid and retinal pigment 
ers of ciliary region. Scattered deposits in ciliary epithelium are not involved (case 1) (bleached, 


stroma (case 1) (bleached, Prussian blue-Van Prussian blue-Van Gieson, original magnification 
Gi@son, original magnification X 32). X 125). 





Fig 3.—lron in ciliary epithelium stops abrupt- Fig 4.—Rust-colored pigment in episclera an- 
ly at ora serrata. Bleached pigment epithelium terior to insertions of horizontal recti muscles 
of both ciliary body and retina not affected (case (case 3). 

2) (bleached, Prussian blue-Van Gieson, original 
magnification X 125). 





S] 4 
ani 





Fig 5.—Rust color of pars plana ciliaris Fig 6.—Focal iron deposition in parapapillary 
(right); normal pars plana (left) (case 3). retinal pigment epithelium. Neurosensory retina 
and choroid show no involvement (case 3) 
(bleached, Prussian blue-Van Gieson, original 

magnification X 125). 
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cells and bile ducts. Barium swallow radiographs 
showed varices in the distal esophagus. The 
patient was treated with phlebotomy and diet 
and was asymptomatic until two months later 
when he was readmitted in atrial fibrillation 
and early congestive heart failure. He was 
digitalized but developed repeated and varied 
cardiac arrhythmias and pulmonary edema and 
died. 

Autopsy Findings.—The liver was markedly 
enlarged (2,700 gm), was a “rusty-brown”’ col- 
or, and showed, microscopically, iron in the 
parenchymal cells and advanced portal cirrho- 
sis. The heart was enlarged (450 gm) with 
dilatation of its chambers and iron in the 
myocardial cells. Iron was also found in the pa- 
renchymal cells of the pancreas and thyroid. No 
iron was seen in the spleen or bone marrow. 
*No evidence of diabetic nephropathy was pres- 
ent. 

Eye Findings.—Gross.—The eyes were of 
normal size and shape and external appearance 
was unremarkable. The cut edge of the sclera 
showed slight brown pigmentation of the inner 
lamellae in the postequatorial area. The vitre- 
ous body was attached posteriorly, and no syn- 
eresis was noted. The remainder of the gross 
examination was unremarkable. 

Microscopic.—Dense iron deposits were pres- 
ent in the ciliary epithelium (color Fig 3). 
The inner scleral lamellae posterior to the 
equator showed iron, both free and within cells, 
corresponding in distribution to the pigmenta- 
tion noted on gross examination. Iron was also 
seen in the scleral canals of the long and short 
posterior ciliary vessels but not in the vascular 
endothelial cells. A rare granule was seen in 
the dilator muscle of the iris in the left eye, and 
a small amount in the juxtapapillary retinal 
pigment epithelium, also in the left eye. The 
retina was otherwise not remarkable in either 
eye. No iron was seen in the stroma of the 
ciliary body, choroid, iris, or in the cornea. No 
evidence of diabetic oculopathy was noted. 

CASE 3.—A 58-year-old white man had a 
ten-year history of hypochromic microcytic 
anemia, for which he received an unknown 
amount of oral iron therapy. Five years prior 
to his death, diabetes mellitus was diagnosed, 
and in the last weeks bronzing of the skin was 
noted. He developed bizarre arrhythmias and 
congestive heart failure; liver scan was consist- 
ent with cirrhosis. Laboratory studies showed 
blood glucose value of 228 mg/100 ml, serum 
iron, 132“g/100 ml; and total iron binding capa- 
city, 227ug/100 ml. A transvenous cardiac pace- 
maker was inserted but was unable to control 
the arrhythmias, and he developed cardiac 
arrest and died. 
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Autopsy Findings.—The liver was markedly 
enlarged (3,200 gm) and a “deep mahogany 
brown” color. Histologic examination showed 
coarse portal cirrhosis with intense iron stain- 
ing of parenchymal cells and of bile duct epi- 
thelium. The heart was enlarged (540 gm), 
dilated, and flaccid in consistency; iron was 
found in the myocardial cells. Iron was also 
noted in the pancreas, including islet cells and 
pancreatic duct epithelium, kidney tubular epi- 
thelium, salivary glands, lymph nodes, and in 
the hypophysis. Marked deposition was noted 
in the epithelial cells (but not in the ependy- 
ma) of the choroid plexus of the brain. No iron 
was seen in the spleen or bone marrow. No 
evidence of diabetic nephropathy was present. 

Eye Findings.—Gross.—The eyes were of 
normal size and shape. There was rust-colored 
pigment anterior to the insertions of all hori- 
zontal recti muscles (color Fig 4). Sections 
revealed a strikingly rust-colored ciliary body 
(color Fig 5). Many clear cysts of the corona 
ciliaris were seen, and many driisen were noted 
at the equator. The vitreous body was com- 
pletely attached with only mild syneresis. 

Microscopic.—Iron was present in the ciliary 
epithelium and in the stroma around blood 
vessels of the ciliary body and choroid. No iron 
was seen in vascular endothelial cells, but occa- 
sional blood cells in the lumina contained iron 
granules. Iron in the sclera, both free and in 
fibroblasts, was seen in the inner lamellae post- 
equatorially and in the outer layers and in the 
episclera in the ciliary region. A small focus 
was noted in the dilator spurs of the iris. Iron 
was present focally in the parapapillary retinal 
pigment epithelium (color Fig 6). No iron was 
found in the neurosensory retina, which was 
not disturbed, or in the cornea. No evidence of 
diabetic oculopathy was noted. 


Comment 


The classification of cases of systemic he- 
mosiderosis and hemochromatosis has been 
hampered by the lack of a simple consistent 
definition, thus making findings by various 
workers difficult to compare. MacDonald? 
believes the most consistent and objective 
diagnostic criteria for hemochromatosis rely 
on the pathologic alterations in tissues; clini- 
cal features are too variable, laboratory find- 
ings presumptive. He defines hemochroma- 
tosis as portal cirrhosis with elevated iron 
content in parenchymal cells of the liver and 
other organs such as pancreas, heart, gas- 
trointestinal tract, kidney, and endocrine or- 
gans. Ancillary findings, such as enlarged 
liver, diabetes mellitus, skin pigmentation, e 
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Ocular Iron Deposition in Local 
and Systemic Siderosis 


Local? 
(Siderosis 
and 
Hemo- Systemic 
siderosis (Hemo- 
Bulbi) chromatosis) 
Retina 
Neuroepithelium Yes* No 
Pigment epithelium Yes Yest 
Ciliary epithelium Yes Yes 
Blood vessels Yest No 
Sclera No Yes 
Others 
Cornea Yes No 
Trabecular meshwork Yes No 
Iris epithelium and 
dilator muscle Yes No 
Lens epithelium Yes 


Vitreous body Yes 





* Degeneration. 

t Parapapillary only. 

t Endothelial proliferation and vascular obliteration. 

§ Iron deposition in local siderosis varies with the 
intraocular location of the iron source. 


elevated serum iron level, hemofuscin pig- 
ment, and iron in locations such as bile duct 
epithelium may be present, but their pres- 
ence, individually or in any combination, is 
insufficient to establish the diagnosis. The 
cirrhosis is apparently a concomitant find- 
ing, not directly caused by the iron deposi- 
tion. When iron is deposited in tissues, but 
cirrhosis and its complicating features are 
lacking, the process is hemosiderosis. 

The pattern of iron distribution in body 
tissues appears related to the source of ex- 
cess iron. When blood or iron is adminis- 
tered parenterally or iron is derived from 
autohemolysis, it is taken up by the reticu- 
loendothelial system, predominantly the 
bone marrow, spleen, and Kupffer cells of 
the liver (presumably because the iron is in 
the form of large complexes). Iron absorbed 
from the gastrointestinal tract, however, de- 
posits in the parenchymal cells of many 
organs, especially the liver, and little or no 
iron is found in the reticuloendothelial sys- 
tem. Since primary (idiopathic) hemochro- 
matosis has a systemic distribution of iron 
identical to that found with excess dietary 
intake, breakdown of a hypothetical intes- 
tinal “mucosal block” has been widely ac- 
cepted to explain the source of excess iron in 
this condition. However, the presence of a 
mucosal block has been disproven, and it is 
presently believed® that dietary excess is 
e Present in all cases and can be established 
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by careful history and dietary evaluation. 

Reports of ocular involvement in cases of 
systemic hemosiderosis and hemochromato- 
sis are uncommon. Winter? equated “hemo- 
siderosis of the eye (occurring from) repeat- 
ed blood transfusions, cirrhosis of the liver 
and hemochromatosis” with the changes oc- 
curring as a result of ocular hemorrhage. 
Sugar et alt mentioned such systemic causes 
for ocular siderosis as “cirrhosis of the liver 
and hemochromatosis.” There are two clini- 
cal reports of ocular changes associated with 
hemochromatosis. Maddox® described four 
patients, all of whom had diffuse deep slate- 
blue retinal pigmentation concentrated 
around the disc and fading peripherally. 
Hudson® described five cases, only one of 
which showed parapapillary pigmentation. 
Four patients had conjunctival aneurysms 
suggestive of diabetic oculopathy, and one 
had retinal hemorrhages and microaneu- 
rysms. Another patient had an iridectomy 
for a pigmented lesion; no iron was detected 
in the histologic sections of iris. 

These clinical reports of parapapillary 
ocular pigmentation in cases of hemochro- 
matosis may be correlated with the patho- 
logic findings of small amounts of iron in 
the parapapillary retinal pigment epitheli- 
um in two of Duke’s® cases (see below) and 
in two of ours (color Fig 6). Not so well 
correlated with pathologic findings, however, 
are the clinical reports of diabetic oculopa- 
thy in this condition.®.1°!1 While all of our 
cases had laboratory evidence for and car- 
ried the clinical diagnosis of diabetes melli- 
tus, none had ocular pathologic evidence of 
diabetic involvement. Case 1 did show vac- 
uoles containing glycogen in the iris pig- 
ment epithelium, but this is a nonspecific 
finding noted frequently in the routine ex- 
amination of eyes from autopsy cases with 
neither clinical nor pathologic evidence of 
diabetes (unpublished data). It is notable 
that pathologic examination of the kidneys 
in our cases also showed no evidence of 
diabetic involvement. 

Previous reports of ocular histopathologic 
changes in systemic siderosis are also few. 
Duke® examined sections of the posterior 
segments of eyes from 40 patients who had 
an autopsy diagnosis of either hemochroma- 
tosis or hemosiderosis. His cases were di- 
vided into those who had received repeated 
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blood transfusions and those who had liver 


disease. While the degree of systemic hemo- 
siderin deposition was arbitrarily graded, no 
mention was made of the distribution of 
iron in the body organs. He found that 12 of 
22 patients with history of transfusion had 
iron deposits in posterior ocular tissues. Sev- 
en of nine patients with associated liver 
cirrhosis also showed iron in the eye as did 
two other patients, one with liver involve- 
ment in Hodgkin’s disease but no cirrhosis, 
the other with chronic nephritis. Seven pa- 
tients, who had neither liver disease nor 
history of transfusion, had no ocular iron. 
However, as Duke® pointed out, he was 
unable to evaluate other portions of the eye, 
especially the ciliary body and iris, “sites of 
predilection,” for iron deposits. One striking 
finding was the presence of iron in the sclera 
(in three of the transfusion cases and seven 
of those patients with liver disease). Iron 
was otherwise deposited in the choroidal 
stroma and rarely in vascular endothelial 
cells. Two cases, both of transfusion hemosid- 
erosis, showed minimal iron deposits in the 
parapapillary retinal pigment epithelium, 
but no patient had involvement of the neu- 
rosensory retina. One of the cases of cirrho- 
sis was thought to represent “idiopathic” 
hemochromatosis, and interestingly showed 
the most marked ocular iron deposition, pre- 
dominantly scleral. 

Cibis and co-workers’ induced systemic 
siderosis in dogs and rabbits by repeated 
intravenous injections of saccharated iron 
oxide or transfusions of compatible blood. 
Systemic siderosis was ascertained by the 
appearance, in sections stained by the Go- 
mori technique, of a “‘diffuse bluish color” of 
the plasma and/or ground substance of the 
uveal tract. The presence and distribution of 
iron and other changes in body tissues were 
not reported. They found iron deposition in 
the uvea and retina, with occlusion of the 
choriocapillaris due to iron in endothelial 
cells, occlusion of retinal vessels, and finally, 
in long-standing cases, secondary pigmen- 
tary retinal degeneration. These authors 
also reported findings in the eyes obtained 
at autopsy of a patient who had received 
multiple blood transfusions; again, the sys- 
temic findings were not reported. The main 
ocular deposition of iron in this case was in 
capillaries of the choriocapillaris and retina 


causing complete obstruction of these ves- 
sels. Iron was also found around choroidal 
vessels and a “considerable amount” was 
found in epithelial cells of the ciliary body. 
Small amounts were seen in the retinal pig- 
ment epithelium, but retinal neural elements 
were unaffected. 

The systemic findings in the present cases 
fit MacDonald’s criteria for hemochromato- 
sis, and, in addition, have many of the ancil- 
lary findings often seen (eg, “bronze diabe- 
tes”). Systemic iron deposition was in 
parenchymal cells of many body organs, while 
reticuloendothelial deposition was minimal. 
Iron deposition in the ocular tissues in all 
three cases was similar (Table) and was 
predominantly in two sites: the nonpigment 
epithelium of the ciliary body and the 
sclera. While the former site is also promi- 
nently involved in siderosis bulbi, no cases 
of scleral siderosis have been reported in 
this condition. Artificially-siderotic dogs of 
Cibis et al? were not reported as showing 
this phenomenon. Duke® was the first to 
report this interesting finding in systemic 
siderosis; it occurred in ten cases and was 
most striking in his single case of hemo- 
chromatosis. Scleral iron deposition, both in 
fibroblasts and free, was seen in our cases in 
two areas. The densest concentration was in 
the equatorial and postequatorial areas in the 
inner lamellae (color Fig 2). Smaller 
amounts were present superficially in the 
ciliary area (color Fig 1) and, in case num- 
ber three, pigmentation was seen in the gross 
specimen anterior to the horizontal recti mus- 
cles (color Fig 4), a finding which may have 
clinical application. As in Duke’s cases, there 
was no reaction of the scleral tissue to the 
iron. One might speculate that, in this hema- 
togenously disseminated systemic condition, 
the iron diffuses from highly vascular areas 
into the relatively avascular scleral connec- 
tive tissue. While the involved areas, the 
inner scleral layers (adjacent to the supra- 
choroidea) and the outer layers (near the 
episclera), support this, the reason for the 
focal deposition in the inner equatorial and 
outer ciliary regions remains unclear. 

Cibis et al? have also described the 
changes in local ocular siderosis. Anterior 
segment sites of iron deposition included the 
trabecular meshwork, cornea, iris dilator 


muscle, and lens epithelium. However, the ® 
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most functionally significant iron deposi- 
tions were posterior and appeared related to 
the hyaluronic acid of the vitreous body and 
acid mucopolysaccharides of the retinal peri- 
vascular tissue. The sequelae of this iron 
deposition included degenerative changes in 
the vitreous body leading to contraction 
bands and proliferation and obliteration of 
the blood vessels with retinal detachment 
and/or retinal degeneration. In our cases of 
hemochromatosis, essentially none of the an- 
terior segment structures was affected. No 
iron was found in the vitreous body or neuro- 
sensory retina, and there was no significant 
vitreous or retinal morphologic alteration. 
This difference in ocular iron distribution in 
local siderosis and systemic siderosis may be 
due to the difference in the quantity of iron 
available to the tissues, presumably much 
greater when the iron source is local. How- 
ever, one might then expect as great or 
greater deposition of iron in the vascular 
endothelial cells in the blood-borne systemic 
disease; in both Duke’s cases and ours, this 
was insignificant. Attempts to explain the 


HEMOCHROMATOSIS—ROTH & FOOS 


obliterative and proliferative changes in the 
retinal vessels and vitreous in local siderosis 
have involved either “direct stimulation of 
fibroblastic elements by iron” or interfer- 
ence with a hypothetical factor inhibiting 
“fibrous” growth.12 This would fail to ex- 
plain the lack of reaction of fibroblasts in 
the sclera even with the heavy deposition of 
iron seen there in hemochromatosis. How- 
ever, it is probable that the metabolism of 
retinal perivascular tissue (neuroglia), vit- 
real cellular elements (macrophages), and 
scleral elements (true fibroblasts) all re- 
spond differently to the presence of iron. 


This investigation was supported by Public 
Health Service research grant EY-00331 from the 
National Eye Institute and was performed during 
the periods of Jules Stein Eye Institute research 
fellowship, the Seeing Eye research fellowship, and 
National Institutes of Health special fellowship 
NB-2025 (Dr. Roth). 

Stefanie Foote gave assistance with the manu- 
script and Walter Miyamasu did the illustrations. 


Key Words.—Hemochromatosis; systemic 
siderosis; siderosis bulbi; iron deposition; dia- 
betic oculopathy; ocular pathology. 
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Residual Accommodation 


A Comparison Between Cyclopentolate 1% and a Combination of 


Cyclopentolate 1% and Tropicamide 1% 


Manuel N. Miranda, MD, San Juan, PR 


A One hundred eighty-five patients, ranging from 
7 to 36 years of age, were refracted using cyclo- 
pentolate hydrochloride 1% in the right eye and 
a combination of cyclopentolate 1% and tropic- 
amide 1% in the left eye. There were 76.76% with 
light irises and 23.24% with dark irises. The com- 
bination of both drugs was far superior to cyclopen- 
tolate 1% alone in producing effective cycloplegia 
in the deeply pigmented irises, but there was no sig- 
nificant difference in light irises. 


Å DEQUATE paralysis of accommodation 
is difficult to obtain in deeply pigmented 
irises with the use of the common short-act- 
ing cycloplegic agents and usually requires 
stronger concentrations or more frequent in- 
stillations of the cycloplegic. These drugs, 
however, can produce toxic reactions, espe- 
cially when an excessive dosage is used.1-12 


The Project 


Noting that in such patients one drop of 
cyclopentolate hydrochloride 1% and tropic- 
amide 1% instilled in the eye 30 to 40 minutes 
before examination obtained, in most cases, 
adequate cycloplegia without overdosage, I exe- 
cuted the following short clinical project. 

A series of 185 consecutive cycloplegic refrac- 
tions was performed on my private patients, 
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excluding those whose vision could not be im- 
proved to 20/20 in both eyes, those with unreli- 
able answers, and those who presented moder- 
ate to high anisometropia or high errors of 
refraction. The age of the patients ranged from 
7 to 36 years. Of those examined 170 were 
white, 12 mestizo, and 2 black. Six had blue 
irises (3.24%), 14 green irises (7.57%), 34 light 
brown irises (18.38%), 88 medium brown irises 
(47.57%), and 43 dark brown irises (23.24%). 

One drop of proparacaine hydrochloride 
0.5% was instilled into both eyes followed by 
the instillation of one drop of 1% cyclopento- 
late in the right eye and one drop each of 1% 
cyclopentolate and 1% tropicamide at 25-sec- 
ond intervals in the left eye. The examination 
was performed 30 to 40 minutes afterwards. To 
measure the residual accommodation, the read- 
ing card of a refractor was placed at 16 inches. 
A + 2.50 sphere was added to the cycloplegic 
refraction for distance, and the patients were 
asked to read the fine print of the card. Minus 
spheres of gradually increased strength were 
added to this combination until the print be- 
came blurred. The test was carried out in each 
eye separately. 


Results 


In patients with blue, green, and light 
brown irises, the difference in residual ac- 





Table 1.—Range in Diopters of Difference in wi 
Residual Accommodation Between the Two Eyes 










Color of Eyes Diopters 
Blue 0 to 0.25 
Green 0 to 0.25 
Light brown O to 0.25 
Medium brown 0 to 0.5 
Dark brown 0.5 to 4.5 
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Table 2. 





—Distribution of Patients by Color of Iris 
and Residual Accommodation in Diopters 30 to 40 Minutes 
After Administration of 1% 

and 1% Cyclopentolate Plus 1% Tropicamide OS 
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RESIDUAL ACCOMMODATION—MIRANDA 


Cyclopentolate OD 








Residual 1% Cyclopentolate 1% Cyclopentolate Plus 
Accommoda- oD 1% Tropicamide OS 
tion N 
(D) Light Irises* Dark Irises Light Irises* Dark Irises 
0.25 10 11 2 
0.50 43 52 12 
0.75 59 56 12 




















1.00 
1.25 








3.25 





4.00 
4.25 


4.75 
5.00 
5:25 






Total 
Mean+SD 


142 











a 


i 


a 


S 


S 


a 


1.50 
175 See 5 
2.00 os 8 
2.25 ‘iss 5 
2.50 os 3 
2:49 
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5.50 <a 1 
43 
0.70+0.24 2.22+0.96 













142 43 
0.66+0.22 0.77+0.26 








* Include blue, green, light brown, and medium brown irises. 


commodation between the two eyes ranged 
from 0 to 0.25 diopter, in medium brown 
irises from 0 to 0.5 D, and in dark pigment- 
ed irises from 0.5 to 4.5 D (Table 1). 

The residual accommodation in blue irises 
fluctuated from 0.25 to 1 D in the right eye 
and from 0.5 to 1 D in the left eye; in green 
irises from 0.25 to 0.75 D in the right eye 
and from 0.25 to 0.75 D in the left eye; in 
light brown irises from 0.25 to 1.25 D in the 
right eye and from 0.25 to 1 D in the left 
eye; in medium brown irises from 0.25 to 
1.25 D in the right eye and from 0.25 to 1.25 
D in the left eye; and in dark brown irises 
from 1.25 to 5.5 D in the right eye and from 
0.5 to 1.25 D in the left eye. See Table 2 for 
the distribution of patients by color of iris 
and residual accommodation in diopters, the 
mean, and the standard deviation. 

The residual accommodations were high- 
est in the right eye of the deeply pigmented 
irises in which 1% cyclopentolate was used 
alone. The age did not affect significantly 


Table 3.—Distribution in Age Groups 
of the Range in Residual Accommodation 
of the Right Eye in Patients With Dark Irises 


Age Group (yr) 


Range (D) 


1.75 to 4.5 
1.25 to 5.5 
1.25 to 4 
1.5 to 3.25 
1.25 to 3.25 
1.25 to 2.25 


7 to 10 
11to15 
16 to 20 
21 to 25 
26 to 30 
31 to 36 





the degree of cycloplegia in these patients. 
The range of residual accommodation in 
diopters for the 7- to 10-year group was 1.75 
to 4.5 D; for the 11- to 15-year group, 1.25 to 
5.5 D; for the 16- to 20-year group, 1.25 to 4 
D; for the 21- to 25-year group, 1.5 to 3.25 D; 
for the 26- to 30-year group, 1.25 to 3.25 D; 
and for the 31- to 36-year group, 1.25 to 2.25 
D (Table 3). 


Comment 


The study demonstrates that in blue, . 
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green, light brown, and medium brown iris- 
es, 1% cyclopentolate produces adequate cy- 
cloplegia 30 to 40 minutes after instillation 
and is practically as effective as a combina- 
tion of 1% cyclopentolate and 1% tropic- 
amide. In dark brown irises, however, the 
combination of both drugs was shown to be 
practically and significantly more effective 
in all patients. 

According to Prangen!® and Gettes,14 an 
effective cycloplegic agent must result in 
less than 2.50 D of residual accommodation 
at the time of retinoscopy and examination. 
Stine!’ and Milder'* define adequate cyclo- 
plegia as a residual accommodation of less 
than 2 D. Cyclopentolate 1% failed to meet 
the 2.25 D minimum of residual accommo- 
dation in 12 of the 43 patients with dark 
brown irises and the 1.75 D minimum in 25 
of the 43. The combination of both drugs 
produced a residual accommodation of 1.25 
D or less in all patients, whereas 1% cyclo- 
pentolate alone achieved this level in only 
five of the 43 patients. A t-test on the 43 
paired observations made in this group re- 
vealed a P < .001, a highly significant dif- 
ference which attests to the effectiveness of 
the combination of both drugs in these pa- 
tients. 

The advantage of using a combination of 
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both drugs in dark brown irises is clearly 
demonstrated, and this information is espe- 
cially valuable to practitioners in Puerto 
Rico, where an average of one out of five 
patients has deeply pigmented irises. 

The method used is simple and saves time 
for the refractionist. Only one drop of each 
drug is instilled in the eyes at 20- to 25-sec- 
ond intervals, and the patient is ready for 
examination in 30 to 40 minutes. The risk of 
overdose is minimal. No toxic effects were 
noted in any of the patients. 

Both drugs are parasympatholytic or anti- 
cholinergic agents and paralyze the sphinc- 
ter muscle of the iris and the ciliary muscle 
by blocking the action of acetylcholine. Tro- 
picamide produces its maximum effect on 
the ciliary muscle 20 to 25 minutes after 
instillation while cyclopentolate takes 30 to 
60 minutes. Apparently both drugs combine 
their action synergistically to increase the 
paralysis of the ciliary muscle in the deeply 
pigmented irises. 


Nonproprietary and Trade 
Names of Drugs 


Cyclopentolate hydrochloride—Cyclogyl. 
Tropicamide—M ydriacyl. 
Proparacaine hydrochloride—Ophthaine. 
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Selective Perimetry for Glaucomatous 
Defects in Ocular Hypertension 


Mansour F. Armaly, MD, Washington, DC 


Six hundred twenty-one subjects with an ap- 
planation pressure of 20 mm Hg or greater in 
both eyes and a visual acuity of 20/30 or better 
were examined for glaucomatous field defects 
by selective perimetry using the l-2 and l-4 tar- 
gets of the Goldmann perimeter. Significant de- 
fects included paracentral scotomas, nasal step, 
and pressure dependent contraction of the isop- 
ter. These defects were present in 106 eyes. Only 
two required the l-4 target. Eleven required isop- 
ter determination with the l-2. Ninety-three were 
detected by stationary presentation at 5, 10, and 
15 circles. The frequency of field defects in- 
creased significantly with age and with applana- 
tion pressure level. 


ln THE CONTEXT of open-angle glau- 
coma, a glaucomatous visual field defect is 
one whose causation or course is dependent 
at one stage or another upon ocular pressure 
level. Long-term follow-up has identified the 
following as glaucomatous defects!: nasal 
step, paracentral defects which may or may 
not be continuous with the blind spot or 
isopter, and marked concentric contraction 
of the isopters. The same types of defects 
have been shown to respond partially or 
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completely to reduction in ocular pressure 
even though this response is not demonstra- 
ble in each individual patient.2 These obser- 
vations led to the assumption that such de- 
fects, when present with ocular hypertension 
and cannot be accounted for by other ocu- 
lar findings, constitute a criterion for glau- 
coma.?5 That these defects are not spe- 
cific for glaucoma is well-established. Simi- 
larly, they cannot be considered as the only 
types of defects that may be pressure 
dependent.®® 

In addition to the above limitations, the 
task of detecting these defects, when pres- 
ent, is complicated by the limitations of 
perimetry. The question of demonstrating a 
known field defect by perimetry and describ- 
ing it in extent and depth is a relatively 
simple one; on the other hand, the problem 
of detecting the possible presence of a defect 
is a very complicated problem. For here, in 
addition to methodological difficulties in 
perimetry, the requirement for successful de- 
tection is to be able to test the appropriate 
location with the appropriate stimulus. This 
becomes a formidable task of having to out- 
line the entire visual island in its three 
dimensions. In kinetic perimetry location 
and sensitivity are inexorably tied to each 
other so that a change in sensitivity will also 
modify the location of the visual field amena- 
ble for investigation by a given stimulus and 
can result in missing a defect in a specific 
location due to isopter change. Static perim- 
etry, on the other hand, explores all loca- 
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tions on a given meridian yet renders im- 
practical the testing of all meridians; the 
selection of a finite number of meridians to 
be tested will again be subject to the risk of 
missing a defect in a meridian which is not 
tested. 

An arbitrary choice must be made based 
upon our expectations of defect location and 
depth. Ideally, this expectation should be 
derived from studies of the entire visual 
island where no defect is likely to be missed. 
Such studies are difficult and have been 
on-going at a relatively slow pace. As a 
compromise, a method of perimetry using 
the Goldmann perimeter with the I-2 and 
J-4 targets was developed to investigate the 
visual field for glaucomatous defects.1 This 
method was applied to ocular hypertensives 
with visual acuity of 20/30 or better. Its 
findings will be the subject of this report. 

By studying the various types of defects 
encountered by this method, one can assess 
the relative significance of its different com- 
ponents: mapping the isopter boundary, 
mapping the blind spot boundary, and test- 
ing the paracentral region. The findings of 
this study highlight the critical importance 
of testing the paracentral region for detect- 
ing glaucomatous defects. In addition, they 
point out a positive correlation between the 
frequency of field defects on the one hand 
and ocular pressure level and age on the 
other. 


The Sample 


The sample consisted of individuals 30 years 
of age or older who reported to glaucoma 
screening projects and were found to satisfy 
the following requirements: 

1. Absence of prior history of glaucoma 
diagnosis or therapy; 

2. Absence of prior history of ocular 
surgery, disease, or injury; 

3. An applanation pressure reading of 20 

mm Hg or greater in both eyes; 

4. A visual acuity of 20/30 or better in 
at least one eye; 

5. The ability to perform reliably on 
visual field examinations. 


Procedure 
Individuals were subjected to Goldmann pe- 


rimetry, gonioscopy, ophthalmoscopy, and de- 
tailed ocular and systemic history, and slit- 
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lamp examination. All subjects who are included 
in this presentation had open angles together 
with absence of ocular disease or findings that 
could account for or confuse the interpretation 
of glaucomatous defects. Those conditions in- 
cluded central chorioretinal scar, retinopathies, 
drusen of the optic nerve head, and localized 
opacity of the lens or cornea. Such conditions 
led to the exclusion of the individual from the 
study. 

Goldmann perimetry was performed using 
the I-2 and I-4 test objects in the following 
manner. The subject’s refraction and an appro- 
priate add was used for testing the central 
region falling within 25°. More peripheral re- 
gions were tested after removing the lens hold- 
er. Testing with the I-2 proceeded in the fol- 
lowing manner: 

1. Outlining the blind spot in four cardi- 
nal and four intermediate directions; 

2. Testing 72 locations on the 5°, 10°, 
and 15° circles as they intersect meridians 
15° apart by stationary presentation of the 
target for at least one second; 

3. Outlining the isopter boundary on me- 
ridians 15° apart; 

4. Exploring the nasal isopter in the re- 
gion between 15° above and 15° below the 
horizontal meridian every five meridional 
degrees. 

With the I-4 target steps three and four only 
were performed. 

Whenever a defect was found in the central 
region (within 25°), the effect of modifying the 
refractive correction in steps of 0.5 diopter was 
investigated. Those defects that were refractive 
in nature were not included in this study. 

When a field defect was found on initial 
examination, the examination of the visual field 
was repeated in one to two weeks to confirm 
the stability of the defect. Defects that did not 
remain on those two successive examinations 
were not included in this study; only stable 
defects will be reported. 

When a stable defect was confirmed, a de- 
tailed examination using the I-1, I-2, I-3,... 
to V-4 targets of the Goldmann perimeter was 
performed to delineate its extent and deter- 
mine its depth. Defects reported in this study 
were limited to eyes with visual acuity of 20/30 
or better. 5 


Criteria of Stable Significant Defects 


The following criteria were used for the 
Į-2. 

Isopter Defects.—They consisted of thee 
following: Nasal step greater than five de- 
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Fig 2.—Nasal step (l-2) greater than five degrees 
and less than ten degrees considered significant be- 
cause of associated defects with l-1, 1-3, and l-4 test 
objects. 
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grees at isopter boundary.—In this case the 
boundary above and below the horizontal 
meridian was displaced in a step fashion 
with the step occurring at the horizontal 
meridian. When this step was consistently 
greater than five degrees and was associated 
with other defects with the I-2 or larger test 
objects, it was recorded as a significant find- 
ing on the I-2. When it was ten degrees or 
greater, it was considered a significant de- 
fect even when it was the only defect pres- 
ent (Fig 1 and 2). 

Nasal Step “within” isopter boundary.— 
The boundary above and below the horizon- 
¢al meridian in this case did not demon- 
strate a step separation; instead, one bound- 





ary (above or below) was continuous with a 
defect within the isopter which was limited 

to either the upper or lower half of the field ` 
with a sharp demarcation at the horizontal t 
meridian (Fig 2). 

Concentric contraction of the isopter to 
within 20°.—When this was the only stable 
defect, and other isopters failed to show any 
other abnormalities, it was subjected to fol- 
low-up for one year and to hypotensive ocu- 
lar medications. If follow-up showed the 
development of other significant abnormali- 


Fig 3.—Concentric contraction of l-2 isopter con- e 
sidered significant because of associated defects with 
l-3 (upper tracing) and its response to acetazolamide œ 
therapy (1,000 mg/day). Note improvement (lowere 
tracing) of l-2 isopter and defect after reduction of 
ocular pressure for a period of one month. | 
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ties or if hypotensive therapy eliminated the 
defect, it was then considered a significant 
initial defect. Only those eyes in which isop- 
ter contraction became associated with other 
significant defects in time, or proved sensi- 
tive to hypotensive therapy, are included as 
significant defects in this study (Fig 3 to 6). 

Paracentral Defects.—These consisted of 
defects affecting the 5°, 10°, or 15° circles 
with or without connection with the isopter 
or the blind spot. A stable defect to be 
significant was at least ten degrees in diame- 
ter. 

For the I-4 similar criteria were used to 


Fig 4.—Concentric contraction of l-2 isopter involv- 
ing right eye only and suspected by comparison with 
a normal looking isopter of left eye. 
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classify the nasal step. No other isopter 
defect was considered. 


Results 


The sample consisted of 621 individuals 
(1,158 eyes). Seventy-nine subjects (106 
eyes) were found to have significant defects. 
The distribution with respect to age for both 
groups appears in Table 1. The percent of 
ocular hypertensive subjects who were found 
to have significant field defects was 12.7% 


Fig 5.—Visual fields of same patient illustrated in 
Fig 4 after 36 days of acetazolamide therapy (1,000 
mg/day). Note improvement of l-1 and l-2 isopters of 
right eye with reduction of ocular pressure. Also, l-1 
isopter of left eye shows improvement as compared 
with Fig 4. 
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for the total sample. Its magnitude seemed 
to increase with age, taking a sharp jump 
after the age of 50 years. This is seen when 
either affected subjects or affected eyes are 
considered. 

In view of the significance of ocular pres- 
sure level in this regard, its magnitude in 
the different age groups in affected and un- 
affected eyes was studied and appears in 
Table 2. A significant positive correlation is 
seen between ocular pressure level and fre- 
quency of field defects. For pressure group 1, 


Fig 6.—Visual fields of same patient, illustrated in 
Fig 4 and 5, 26 days after cessation of acetazolamide 
therapy. Note that increased ocular pressure level is 
again associated with contraction of l-1 and l-2 isop- 
ters of right eye and l-1 isopter of left eye to initial 
level seen in Fig 4. 
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the frequency is 5.6%, whereas for pressure 
groups 2 and 3 it becomes 124% and 
28.3%, respectively. This relationship is 
seen also in each age group. Furthermore, 
an age effect is obvious. In age group 1, the 
frequency of defects is less than 1%, where- 
as for age groups 2 to 4, this becomes 4.8%, 
12.7%, and 14.8%, respectively. This effect 
is seen in each pressure group; the greatest 
change in frequency seemed to occur in 
those over 50 years of age. 

The Frequency of Field Defects.—The 
frequency of the various types of field de- 
fects with the I-2, which were stable on two 
successive examinations, appears in Table 3. 
The various types of nasal steps encoun-, 
tered and their frequency appear in Table 
4. Since the discovery of the nasal step 
involves only detailed determination of the 
boundaries of the nasal field, this method of 
examination would have detected 25 of the 
104 defects with the I-2. Five eyes would not 
have been detected by any other method. 

Paracentral defects with the I-2 were en- 
countered in 93 of the 104 eyes (Table 5). 
They were connected to the blind spot in 39 
eyes and with the isopter in 13 eyes. Thus, 
by outlining the blind spot, one can detect 
those defects in 29 eyes in addition to those 
already detected by determination of the 
nasal boundary. Considering that concentric 
contraction detected an additional six eyes, 
isopter perimetry and blind spot determina- 
tion can thus detect 60 of the 104 eyes. The 
remainder would not be detected without 
additional independent exploration of the 
paracentral area. On the other hand, since 
some of the isopter and blind spot defects 
involved also the paracentral region, exami- 
nation of this area alone would have detect- 
ed 93 of the 104 eyes. The significance of 
this maneuver in glaucoma becomes obvious. 

Concentric contraction within 20° ac- 
counted for six significant defects. In two 
eyes significant defects were found in other 
isopters, and the other eye had significant 
defects. In four eyes the defect disappeared 
completely after one month of hypotensive 
therapy and reappeared on cessation. In two 
eyes the contraction was unilateral, involv- 
ing the eye with the higher ocular pressure. 
A concentric contraction equal in the two 
eyes with the I-2 was found in eight addi- 
tional eyes unassociated with any other de- 
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Table 1.—Age Distribution in the Sample 
Age Group 
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2 


30-39 


Age (yr) 


No. of subjects 


No. of subjects 
with defects 


No. of eyes 


No. of eyes 
with defects 


40-49 





3 4 


—_— oa Se 


50-59 60-69 Total 
621 


79 


1,158 
106 


Table 2.—Applanation Pressure and Field Defects 
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Age Group 
1 2 3 4 
n — at — 
30-39 yr 40-49 yr 50-59 yr 60-69 yr Total 
nso — — ero TTS eee 
No. of No. of No. of No. of No. of 
No.of Eye No.of Eye No.of Eye No. of Eye No.of Eye 
Eyes Defects Eyes Defects Eyes Defects Eyes Defects Eyes Defects 
Group 1 
PA 20-25 117 0 275 9 321 35 106 11 814 55 
Group 2 
PA 26-30 5 1 91 6 163 22 32 7 291 36 
Group 3 
PA 30 (0) 0) 8 3 29 8 16 4 53 15 


fect. These failed to respond to hypotensive 
therapy or to develop significant defects 
within a year of observation and were thus 
considered not significant in this respect and 
were excluded from this presentation. 

Defects with the I-4.—These included 16 
nasal steps. In 14 eyes a significant nasal 
step or paracentral defect was also present 
with the I-2. Two eyes failed to show any 
abnormality with the I-2, but the intermedi- 
ate isopter demonstrated the reality of this 
defect. 

The distribution of paracentral defects 
over the three circles was as follows: 48 
could have been detected by exploring the 
15° circle, 44 by exploring the ten degree 


circle, and 12 by exploring the five degree 


circle only. 
Comment 


The reported frequency of defects in this 
study must be considered as an underesti- 
mate, if for no other reason than the fact 
that the entire visual island was not 
mapped; furthermore, a defect in the tested 
area may be missed on initial examination. 

In addition, generalizing from this sample 
to the general population should be guarded 





Table 3.—Frequency of Field Defects 








Target Type No. 
|-2 Nasal step only 5 
Paracentral defects only 73 
Concentric contraction 6 
Nasal step and paracentral 20 






Nasal step only 






Table 4.—Types of Nasal Steps With 1-2 







Type No. 

At isopter boundary 8 

Within isopter boundary 4 
outside 15° 

Within isopter boundary 3 






reaching 15° 
Continuous with blind spot 
Total 










Table 5.—Types of Paracentral Defects with l-2 








Type No. 
Continuous with isopter 3 
Continuous with isopter 10 

and blind spot 
Continuous with blind spot only 29 
Not connected to isopter or blind spot 







Total 
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because of the selective nature of the sample 
and the different motivational factors, un- 
identified in the study, that prompt certain 
individuals to report for additional investi- 
gation. 

Nevertheless, the findings indicate clearly 
that when glaucomatous defects are found 
by this method of testing the most impor- 
tant component of the test is that using the 
I-2 test object and exploring the paracentral 
region consisting of the 5°, 10°, and 15° 
circles around fixation. The simplicity of 
this procedure and its high yield recommend 
it for routine screening of glaucomatous 
field defects in ocular hypertensives. 

Finally, the effect of age and ocular pres- 
sure level are worthy of note. The increasing 
frequency of field defects with increasing 
age leaves little doubt as to the significance 
of age in this respect. This effect is indepen- 
dent of pressure and appears in all levels of 
ocular hypertension. Similarly, the separate 
role of ocular pressure level in the produc- 
tion of glaucomatous field defects is demon- 


strated unequivocally. The frequency of de- 
fects increases significantly with the level of 
ocular hypertension. This effect is seen in 
each age group and is, therefore, different 
from the age effect. These findings confirm 
those reported previously!:2 and support the 
conclusion that ocular hypertension plays a 
cardinal role in the production of glaucoma- 
tous field defects and that with increasing 
age the vulnerability of the visual field to 
ocular hypertension is significantly increased. 
If the mechanism of ocular hypertensive 
visual function loss is that of embarrassment 
and decompensation of the vascular supply 
to the optic nerve head by compression, then 
changes in this vascular bed with age render 
it more vulnerable to the effect of raised 
ocular pressure level. 


This investigation was supported in part by Pub- 
lic Health Service grant 7 RO1-EY00695-1 from the 
National Eye Institute. 


Key Words.—Open-angle glaucoma; glauco- 
matous field defects; selective perimetry; ocular 
hypertension. 
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Peters’ Anomaly and Total Posterior Coloboma 
of Retinal Pigment Epithelium and Choroid 


Harold G. Scheie, MD, and Myron Yanoff, MD, Philadelphia 


Peters’ anomaly is presumed to occur when sep- 
‘aration of the lens vesicle from the surface epithe- 
lium fails or is delayed. Other ocular anomalies, 
mainly of the anterior segment, usually are accom- 
paniments. The clinical and pathological findings 
are described in a patient who presented with this 
condition bilaterally. He also showed an unusual 
coloboma of the retinal pigment epithelium and 
choroid, covered by dysplastic retina involving the 
entire posterior half of the eye. 


C RATER-LIKE defects of the central cor- 
nea generally can be divided into three 
groups.' The first, Peters’ anomaly, may be 
of ectodermal or mesodermal origin and is 
presumed to be due to a failure or delay in 
the separation of the lens vesicle from the 
surface epithelium. Other ocular anomalies, 
mainly of the anterior segment, usually are 
found. The second group may be of meso- 
dermal origin and generally is called localized 
posterior keratoconus. Except for the central 
or paracentral crater-like corneal depression 
associated with a stromal opacity, no other 
ocular anomalies typically are present. The 
cause is obscure, although developmental, 
infectious, and traumatic origins have been 
suggested. The third group, the internal ul- 
cer of von Hippel, is presumed to be of 
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inflammatory origin. Inflammatory evidence 
such as anterior synechias, anterior polar 
cataract, widespread corneal infiltration by 
inflammatory cells, and signs of anterior 
uveitis often are seen. Frequently, it is diffi- 
cult to separate the three groups clinically. 
The patient reported here fits best into the 
first group, or Peters’ anomaly. 


Report of a Case 


The patient, a 7-day-old Vietnamese infant, 
was born Jan 17, 1970, at full term by Caesari- 
an section, because of cephalopelvic dispropor- 
tion, following an uneventful pregnancy. The 
para 1, gravida 1, mother had been in good 
health throughout and had taken no medica- 
tion. No respiratory distress or jaundice was 
noted at birth. Because the baby had cloudy 
corneas, an ophthalmologist saw him three days 
after birth. The baby had an intraocular ten- 
sion of 43 mm Hg Schiøtz in the right eye and 
24 mm Hg Schiøtz in the left eye. No other 
member of the family had ocular abnormalities. 
A diagnosis of congenital glaucoma was made. 
and the baby was sent to the Hospital of the 
University of Pennsylvania for further evalua- 
tion. 

Physical examination showed a well-nour- 
ished, well-developed, 7-day-old Oriental baby 
in no acute distress. He weighed 3,743 gm (8 lb 
4 oz). The only systemic abnormality found 
was moderate hepatomegaly. The day after 
admission the baby was examined under gener- 
al anesthesia. The right cornea (12.5 mm) was 
larger than the left (9.5 mm) (color Fig 1, top 
left) and was hazy peripherally with a small 
central ectasia resembling a descemetocele (col- 
or Fig 1, top right and bottom left). Some 
peripheral stromal corneal vascularization was 
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Fig 1.—Whole eye showing thinned central third of 
cornea and “top hat” appearance of lens (hematoxy- 
lin-eosin, <5). 


Fig 2.—Cornea markedly thinned. Lens capsule at- 
tached to posterior cornea (arrow); no Descemet’s 
membrane present. Space between lens cortex on pos- 
terior corneal surface (S) and lens substance (L) is 
an artifact (PAS, Xx 130). 








present bilaterally. The anterior chamber 
seemed to be absent from each eye, and the 
lenses were in contact with the corneas. The 
right lens was believed to be molded into the 
ectatic corneal area. The pupils were about 3 
mm in diameter and nonreactive. Ophthalmo- 
scopic examination revealed only a greenish- 
white, tapeto-like fundus reflex. Fundus detail 
could not be seen. The cornea of the left eye 
had a somewhat less hazy central area than the 
rest of the cornea. Central ectasia was absent. 


PETERS’ ANOMALY—SCHEIE & YANOFF 


The intraocular pressure was 15 mm Hg 
Schiøtz in each eye. The clinical impression 
was that the baby had an anterior cleavage 
syndrome in each eye and a descemetocele in 
the right eye. Six days later the right eye was 
enucleated because the presence of intraocular 
neoplasm could not be excluded. Moreover, the 
eye was hopelessly blind. Another examination 
of the left eye, on Feb 10, 1970, revealed the 
intraocular pressure to be 18 mm Hg Schiøtz. 

Laboratory studies had shown a hemoglobin 
level of 13.7 gm/100 ml, white blood cell count 
of 10,200/cu mm with a normal differential, 
normal serum protein electrophoretic and im- 
munoelectrophoretic pattern, normal urinalysis, 
and negative serologic tests for syphilis. The 
serum glutamic oxaloacetic transaminase was 
40, and the serum lactic dehydrogenase was 
730. Acute phase serum rubella and cytomegalé 
titers were negative in dilutions of 1:8 and 1:4, 
respectively. Indirect fluorescent serum anti- 
body test for toxoplasmosis was negative. A 
94-hour urine collection revealed 14 mg/ml of 
amino acids with no increase in the amino acid 
screen (two-way) and negative tests for tyro- 
sine, histidine, cyanide nitroprusside, clinitest, 
glucose, ferrous chloride, 2-4 dinitrophenyl, and 
proteins. Roentgenograms of the chest, skull, 
and long bones were normal. Electrocardiogram 
showed a sinus tachycardia, but was otherwise 
normal. An audiology examination demonstrat- 
ed normal bone conduction, but decreased air 
conduction that was thought to be due to a 
middle ear problem, possibly otitis media. 

The baby was discharged three weeks after 
admission. No underlying cause was found to 
explain the ocular abnormalities. 

Pathology.—Macroscopically, the large right 
eye measured 25 X 23 X 22 mm (color Fig 2, 
top left). The cloudy cornea measured 13 X 11 
mm. There was a central corneal 4 mm 
ectasia resembling a descemetocele. Scleral 
transillumination revealed marked transmission 
of light through the iris and dramatically over 
the posterior half of the globe (color Fig 2, top 
right). The slightly obliquely opened eye 
showed the anterior chamber to be obliterated 
by total anterior synechiae. A smaller than 
normal lens occupied the pupillary area and 
protruded into the central corneal ectasia. The 
ciliary body seemed normal. The retina and 
choroid appeared normal anterior to the equa- 
tor. From the equator to the optic nerve, for 
360°, no pigmented structures were seen (color 
Fig 2, bottom left). In this area, an atrophic 
sensory retina seemed to lie directly on the 
sclera. The vitreous was fluid and contained 
occasional fine white strands (color Fig 2, bot- 
tom left). The optic disc was pale. 
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| 
pe Fig 1.—Top left, Corneas of both eyes are 
A cloudy. Top right, Right eye shows cloudy cornea 
with central ectasia. Bottom left, Side view of 
right eye. 
a 





Fig 2.—Top left, Enucleated right eye. Top 
right, Same eye, but with transmitted light to 
show lack of pigmentation posterior to equator. 
Bottom left, Opened enucleated eye. Small lens 
is displaced anteriorly. Pigmentation ends ab- 
ruptly at equator. 
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Microscopically, the central third of the cor- 
nea Was markedly thin posteriorly (Fig 1). 
Descemet’s and Bowman’s membrane and endo- 
thelium were not present in the area of thin- 
ning. In addition, the anterior stromal layers 
were thin and the overlying epithelium was 
atrophic (Fig 2). Except for degeneration of 
the endothelium, the cornea on either side of 
the defect was normal. The lens, which had a 
“top hat” appearance, protruded into the poste- 


529 


rior defect, and lens capsule lined the area (Fig 
1 and 2). Lens epithelium was degenerated 
anteriorly and had migrated posteriorly. Corti- 
cal lens degeneration was present anteriorly. 
Total anterior iris synechiae, with atrophy of 
the iris stroma, were present. Trabecular mesh- 
work and Schlemm’s canal could not be identi- 
fied. The ciliary body was atrophic, with small, 
anteriorly drawn processes. The retina and cho- 
roid were normal in their most anterior parts. 





Fig 3.—Top, Retina from just behind ora serrata 
(upper left hand corner) to equator (arrow). Posterior- 
ly, pigment epithelium starts to degenerate and retina 
becomes dysplastic (lower right hand corner) (hema- 
toxylin-eosin, X130). Bottom, Posterior continuation. 


Fig 4.—Posterior retina. Marked dysplasia with 
primitive rosette formation. Retinal pigment epithelium 


a and choroid are absent. Unknown granular material 


Arrow marks identical area as arrow at top. Pos- 
teriorly, pigment epithelium disappears completely 
(lower right hand corner) and retina becomes dysplas- 
tic (hematoxylin-eosin, Xx 130). 


in vitreous does not stain for hyaluronic acid (hema- 
toxylin-eosin, X365). 
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At the equator, however, the retinal pigment 
epithelium and choroid became atrophic, and 
both structures completely disappeared posteri- 
orly (Fig 3). The overlying sensory retina also 
became atrophic and showed numerous dysplas- 
tic regions with primitive rosettes (Fig 4). The 
sclera posteriorly from the equator was thin. 
The optic nerve was gliotic and atrophic. Gran- 
ular, eosinophilic material was present in the 
area of the cortical vitreous nearest the retina 
(Fig 4). The material did not stain with the 
following methods: Masson’s trichome, reticu- 
lum, Verhoeff-van Gieson’s elastic stain, crystal 
violet, Congo red, alcian blue, or Mowry’s col- 
loidal iron. It did stain, however, with the PAS 
reaction both before and after incubation with 
diastase. Therefore, the histochemical nature of 
the material, although unknown, probably was 
a form of a glycoprotein. 


Comment 


Since Peters’ original description in 
1906,2 many other reports have appeared of 
the ocular abnormality now known as Pe- 
ters’ anomaly. The condition appears as a 
congenital, central, corneal opacity with ab- 
normalities of the deepest corneal stromal 
layers and segmental absence of Descemet’s 
membrane. In addition, there are frequently 
associated anomalies of the anterior ocular 
segment, such as anterior iris synechias, per- 
sistent hyaloid artery, and secondary dysgen- 
esis mesodermalis of the iris. Peters’ anom- 
aly may be a recessive hereditary condition, 
possibly an irregular dominant hereditary 
condition, or it may have no hereditary 
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transmission.? The “anterior chamber cleav- 
age syndrome’? probably includes eters’ 
anomaly within its spectrum. 

The present patient had bilateral involve- 
ment. An unusual finding was the thinning 
of the central, anterior stromal layers of the 
cornea of the right eye that caused the 
ectatic area to present clinically as a desce- 
metocele. In addition, there was a coloboma 
or complete absence of the choroid and reti- 
nal pigment epithelium posterior to the 
equator. Colobomas of the retinal pigment 
epithelium and choroid are found typically 


in the area of the fetal cleft, ie, inferior , 


nasally. Colobomas in “atypical” locations 
are known to occur. No report, however, of 
a coloboma as extensive as in the present 
case could be found. 

The pathogenesis of the ocular lesions is 
unknown. 

A recent histopathologic and ultrastructural 
study of Peters’ anomaly® has shown, in addi- 
tion to the usual absence of a central portion of 
Descemet’s membrane, an absent Bowman’s 
membrane in the central portion of the two 
eyes examined. The authors believed that Pe- 
ters’ anomaly may represent an ectodermal 
alteration in addition to the generally recog- 
nized mesodermal dysgenesis. The patient here- 
in reported also had absence centrally of both 
Bowman’s and Descemet’s membrane. 


Key Words.—Coloboma of the retinal pig- 
ment epithelium and choroid; dysplastic retina; 
Peters’ anomaly; localized posterior keratoco- 
nus; internal ulcer of von Hippel. 


References 


1. Duke-Elder S: System of Ophthalmology. St. 
Louis, CV Mosby Co, 1963, vol 3, p 515. 

2. Peters R: Ueber angeborene Defektbildung der 
Descemetschen Membran. Klin Mbl Augenheilk 
44:27, 105, 1906. 

3. Alkemade PPH: Dysgenesis Mesodermalis of 
the Iris and the Cornea, Springfield, Ill, Charles C 


Thomas Publisher, 1969. 

4. Reese AB, Ellsworth RM: The anterior cham- 
ber cleavage syndrome. Arch Ophthal 75:307-318, 
1966. 

5. Nakanishi I, Brown SI: The histopathology 
and ultrastructure of congenital, central corneal 
opacity. Amer J Ophthal 72:801-812, 1971. 


Arch Ophthal—Vol 87, May 1972 , 


/ 


531 


Preretinal Glial Nodules in Persistence 
and Hyperplasia of Primary Vitreous 


Frederick C. Blodi, MD, Iowa City 


*A WHITE GIRL was born on Aug 31, 
1970, the product of a normal gestation and 
delivery. The birth weight was 3,459 gm (7 
lb 10 oz). A few days after birth the parents 
noticed that the right eye had a shiny, un- 
usual, white reflex in the pupil. At the same 
time this eye teared and the child became 
photophobic to bright room light. Otherwise 
the child was completely normal and de- 
veloped satisfactorily. 

The family history gave no evidence of 
eye disease nor eye tumors. The child did 
not receive supplemental oxygen after birth. 

At the age of 3 months the baby was first 
seen by a local ophthalmologist who noticed 
a white reflex behind the right pupil and 
referred the patient to the University Hospi- 
tal. 

On Dec 7, 1970, the left eye was complete- 
ly normal. The right anterior chamber was 
shallow, and a white retrolental mass was 
noted. This seemed to be a rather dense, 
fibrovascular membrane to which elongated 
ciliary processes were attached. The right 
eye appeared smaller than the left eye. The 
right retina could be seen faintly, but ap- 
peared normal. 

The left eye was and remained normal. 

Our diagnosis at that time was persistence 
and hyperplasia of the primary vitreous. 

The patient returned in May 1971, at the 
age of 9 months. At that time the mother 
stated that the right eye had become more 


Submitted for publication Aug 10, 1971. 

From the Department of Ophthalmology, Univer- 
sity of Iowa College of Medicine, Iowa City. 

Reprint requests to the Department of Ophthal- 
mology, University of Iowa College of Medicine, 
Iowa City 52240 (Dr. Blodi). 


irritable and more sensitive to light. The 
right anterior chamber was found to be ex- 
tremely shallow. The iris was touching the 
cornea on the temporal side, and there was 
corneal edema in that area. The pupil was 2 
mm wide, and the lens seemed to be opaque. 
Two weeks later the mother complained 
that the child had become irritable, was 
crying, and eating poorly. The right eye was 
injected, and there was a partial iris bombé 
on the temporal side. The lens appeared 
subluxated toward the temporal side. The 
corneal diameter was 10 mm compared with 
11.5 mm on the normal left side. The intra- 
ocular pressure was normal on both sides. 
Because of the persistent pain and irrita- 
tion together with the fact that an intraocu- 
lar tumor could not be excluded, the right 
eye was enucleated on May 24, 1971. 
Pathologic examination revealed an in- 
tact, right globe, measuring 21 x 20 x 19 
mm. The corneal diameter was 10 mm, and 
there was a 3 mm optic nerve stump at- 
tached. The globe transilluminated well and 
showed a dense mass filling the temporal one 
fourth of the anterior segment. The eye was 
sectioned horizontally. On the cut section 
the cornea appeared normal. The anterior 
chamber contained cloudy strands and was 
closed temporally. The iris was thickened 
with a white anterior layer which was ad- 
herent to the cornea temporally. The lens 
was dislocated temporally pushing the iris 
forward against the back-surface of the cor- 
nea. A white membrane was noted immedi- 
ately behind the lens. The vitreous ERREA, 
cloudy, gray, and gelatinous. 
On histologic sections (Path No. 8135), 
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Fig 1.—Overview of anterior r 
segment shows lens luxated tem- mm 7 
porally, partly liquid, partly re- es 
placed by dense connective tissue 
(hematoxylin-eosin, X 15). 





Fig 2.—Temporal part of lique- 
fied lens pushing root of iris for- 
ward (hematoxylin-eosin, X25). 





the cornea appears essentially normal except 
for some slight stromal edema which is more 
marked on the temporal side. The anterior 
chamber is of normal depth nasally where it 
is filled with an eosinophilic fluid. 'Tempo- 
rally it is closed by extensive anterior syn- 
echiae. The iris is corresponding to the age 
quite cellular, and the posterior chamber on 
the nasal side is also filled with eosinophilic 
fluid. 


The lens is luxated temporally and con- 
sists essentially of two parts (Fig 1). The 
temporal part is a bag of eosinophilic fluid 
surrounded by an intact lens capsule lined 
by lens epithelium. This part pushes the 
root of the iris forward (Fig 2). The nasal 
part of the lens, which lies in the pupillary 
aperture, is completely replaced by cells 

e which look like fibrocytes. In some areas 





Fig 3.—Nasal part of lens, retrolental membrane and 


Á ge b x í elongated cilia rocesses attached (hematoxylin-eosin, 
there is hyalinization and even calcification x40). a” ; á 
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o& the lens fibers. This part of the lens is 
eather by a lens capsule which is mar- 
kedly wrinkled. Lens epithelium can be seen 
on the posterior part of the lens capsule and 
in that area there is also some liquefaction 
(Fig 3). Behind the lens and on its nasal 
equator is a thick, dense, fibrovascular mem- 
brane (Fig 4). This membrane contains not 
only numerous thin-walled blood vessels, 
but also a few foci of lymphocytes. To the 
membrane elongated, stretched-out ciliary 
processes are attached. This in turn pulls 
part of the peripheral retina back of the iris. 

The retina is attached. On the temporal 
retina are a number of cellular nodules lying 
on the anterior surface. Some of them are 

*flat and extensive (Fig 5), others are small 
and comparatively thick (Fig 6). These nod- 
ules consist of numerous cells with round or 
slightly elongated nuclei and lie on the in- 
ternal limiting membrane. This membrane 
has a few gaps through which a connection 
between the cells of the nerve fiber layer and 


a 


Fig 5.—Flat, preretinal glial 
nodule (hematoxylin-eosin, X 100). 
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those of the preretinal nodules can be estab- 
lished. 

Remnants of the hyaloid artery are seen 
in the vitreous and attached to the optic 
nervehead (Fig 7). 

Choroid and sclera are normal. 


Comments 


This globe shows the typical picture of a 
persistent and hyperplastic primary vitre- 
ous. The lens changes are relatively recent, 
showing liquefaction, metaplasia of the epi- 
thelium, and calcification of the fibers. The 
subluxation of this cataractous lens pro- 
duced anterior synechiae and severe irrita- 
tion of the eyeball. The classical retrolental 
membrane, together with the persistent hya- 
line artery and elongated ciliary processes, 
complete the entity. 

Most interesting are the numerous and 
conspicuous preretinal glial nodules. The oc- 
currence of such nodules in this syndrome 


Fig 4.—Retrolental membrane 
attached to lens capsule. In front 
of it liquefied cortex (hematoxylin- 
eosin, X 100). 
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Fig 6.—Small, thick preretinal glial nodule (hema- 
toxylin-eosin, X 200). 


was first stressed by Manschot.! He pointed 
out that in this anomaly not only the meso- 
dermal part (the tunica vasculos lentis), but 
also the neuroectodermal part of the primary 
vitreous may persist and proliferate. This 
neuroectodermal proliferation may appear as 
vitreoretinal adhesions or occasionally, as in 
our case, as preretinal glial nodules. This is 
then a persistence and hyperplasia of the 
neural elements of the primary vitreous. 
Such preretinal glial nodules are morpho- 
logically indistinguishable from intraretinal 
glial nodules. Both lesions consist of rather 
quiet, glial elements. They are not vascular- 
ized and mitotic figures are extremely rare. 
They are absolutely inert and cause no in- 
flammatory reaction. Such intraretinal glial 
nodules may be found incidentally in globes 
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(hematoxylin-eosin, X 100). 


enucleated for entirely different reasons.? 
They are then regarded as hamartomatous 
astrocy tomas. 

As the preretinal nodules are connected 
with intraretinal glial elements it seems only 
reasonable to assume that the two types of 
glial nodules are related to each other. Both 
represent a glial malformation which in the 
case of preretinal nodules is connected with 
anomalies of the formation of the primary 
vitreous. 
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- Feasibility of a Bank for Storage 
of Human Fascia Lata Sutures 


Mark S. Mandelcorn, MD, and Jack S. Crawford, MD, Toronto 


The feasibility was investigated of establish- 
ing a simple but reliable bank for storage of 
human fascial sutures to be used in ophthalmic 
operations. Cadaver fascia lata was cut into 
strips, sterilized, and stored for periods up to six 
months. Sterilization was achieved by irradiation. 
Fascia strips stored at room temperature were 
significantly stronger than those stored in the 
cold. Variation in storage time, processing time, 
and cadaver age had no significant effect on the 
tensile strength. These results demonstrated that 
a bank for the storage of human fascial sutures 
could be established. 


Fascia LATA, taken either from the pa- 
tient or from an unrelated cadaver donor, 
has been used in ophthalmic operations for 
many years. Readily available precut fascial 
sutures would be a boon to the ophthalmic 
surgeon. We studied cadaver fascia to deter- 
mine whether it could be cut into suitable 
strips, sterilized, and stored without loss of 
those properties which make it suitable for 
use as sutures. 


Materials 


Male cadaver donors, 20 to 65 years of age, 
who died of other than malignant or infectious 
disease were used. Fascia was removed in the 
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TYPES OF SUTURE BREAKS 


A B 
Stretch of suture 
(cm) 


Representation of behavior of two sample sutures A 
and B during rupture. Highest point on each curve is 
the breaking point of the suture. Area under each 
Curve is the work required to rupture the suture. 


morgue as soon as possible after death and 
placed in normal saline at 4 C until processing. 
A technician was trained to trim away fat and 
loose connective tissue, freeze and cut the fas- 
cia into strips 3 mm X 18 cm, and package 
them, two strips in 1 to 2 ml of saline to a 
packet. The packet was then exposed to a 
cobalt 60 gamma cell until 2.7 million rads had 
been delivered. We designated the time from 
removal of the fascia from the donor to the end 
of irradiation of the packet as the “processing 
time.” 


Methods 


Sterility——After storage for various lengths 
of time, saline was withdrawn from each pack- 
et and inoculated into thioglycolate broth, incu- 
bated, and examined for bacterial growth every 
day for 14 days. 
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Table 1.—Student’s t-Test Comparing the Two Groups Stored at 
Room Temperature and at 4 C 





HUMAN FASCIA LATA SUTURES—MANDELCORN & CRAWFORD 


Room 
Cold Temperature Level 

--—+ A of 

Mean SD Mean SD Significance* 
Storage time (days) 77.3 39.4 67.6 41.3 NS 
Processing time (hr) 81.1 39.2 99.5 54.3 NS 
Age of cadaver (yr) 48.9 16:2 48.6 15.9 NS 
Breaking point (lb) 7.5 1.6 8.9 2.6 P <.10 
Work (squares) ai. 15.5 94.7 53.4 P < 005 





* NS indicates not significant. 


Table 2.—Analysis of Covariance Relating Storage Time, Processing Time, and Age of 
Cadaver to Mean Suture Breaking Point and Work of Rupture 


Room Temperature 


— 


Correlation Storage Processing 

Coefficients Time Time 
Mean breaking point 0.08 0.19 
Mean work of rupture 0.28 —0.46 
Significance rg0.05 = 0.60* 





Cold 
Cadaver Storage Processing Cadaver 
Age Time Time Age 
—0.34 0.38 —0.39 —0.28 
0:1:7 0.34 —0.55 0.09 
r79-05 = 0.67ł 


* For significance, correlation coefficient (r) must be greater than 0.60 for nine degrees of freedom at 


P ¢ 05. 


t For significance, correlation coefficient (r) must be greater than 0.67 for seven degrees of freedom at 


P< 05. 


Tensile Strength.—This was measured by a 
table model tensilgraph. Each suture was 
stretched between two pneumatic clamps 2.2 
cm apart. The clamps were drawn apart at a 
steady rate of five inches per minute until the 
suture ruptured.t A polygraph tracing of the 
behavior of the suture was obtained. 

The fibers in some sutures broke simultane- 
ously producing a sharp change in the slope of 
the graph. The fibers in others broke at many 
different sites during stretching to produce a 
gradual and irregular change in the slope. To 
account for the varying behavior of the sutures, 
we used, as parameters of suture strength, (1) 
the breaking point, that is, the highest point on 
the tracing which indicated the maximum load 
in pounds sustained by the suture at the onset 
of rupture, and (2) the work necessary to 
produce rupture, that is, the area under the 
curve representing the total work required to 
completely break the suture? (Figure). 

Effects of Storage Temperature on Tensile 
Strength—We stored 44 packets of processed 
sutures at room temperature and 36 packets at 
4 C for varying lengths of time up to 196 days. 
At the end of each storage period, the tensile 
strength of the sutures was measured to com- 
pare the effect of storage at room temperature 
with storage at 4 C. 

Effects of Storage Time, Processing Time, 

®and Age of Cadaver on Tensile Strength.—We 


studied the effect of storage time, processing 
time, and cadaver age independently on the 
tensile strength of 160 sutures. 


Results 


Sterility.—All packets had been sterilized 
by irradiation. 

Tensile Strength.—Effect of Storage Tem- 
perature on Tensile Strength.—Fascia stored 
at room temperature was significantly 
stronger than fascia stored in the cold (Ta- 
ble 1). 

Effect of Storage Time, Processing Time, 
and Cadaver Age Independently on Tensile 
Strength.—Tensile strength did not change 
significantly with storage up to 196 days. 
Neither processing time from 24 to 144 
hours nor cadaver ages between 19 and 63 
years significantly affected tensile strength. 
An analysis of covariance gave correlation 
coefficients which demonstrated no significant 
relation between any of these three variables 
and tensile strength (Table 2). 


Comment 


We have demonstrated that fascia lata 
can be removed from male cadaver donors 
19 to 63 years of age, sterilized by gamma 
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r&iation, and stored up to six months with- 
out of sterility or tensile strength. Other 
methods of insuring sterility of the sutures 
such as adding antibiotics to the packaging 
fluid, and preparing sutures by sterile 
techniques+5 have been reported. Our 
method requires no special conditions for 
obtaining, preparing, and storing, and en- 
sures sterile strips for a period of six 
months. 


The tensile strength of sutures stored at 
4 Cwas significantly less than that of sutures 
stored at room temperature, especially when 
measured by the work required to rupture 
the suture, this being the product of the 
maximum force sustained by the suture at 
the time of rupture and the stretch of the 
suture before it breaks. Cold storage reduced 
mainly the ability of the fascia to stretch 
when strained by a constant force. Clinical 
use of these sutures as slings in the eyelid or 
as encircling bands for retinal detachment is 
based on the ability of the fascia to resist a 
constant force without rupture. The weaken- 
ing effect of cold storage on fascial sutures 
calls into question the practice of using 
freeze-dried stored sutures.°® 


Whereas no previous study has comment- 
ed on the effects of storage time on tensile 
strength—an important consideration in es- 
tablishing a bank—our results demonstrate 
no deterioration of tensile strength despite 
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more than six months of storage. Distribu- 
tion of suture packets to centers distant 
from the bank can be made without loss of 
suture strength. 

The law requires that only a certified 
medical practitioner may remove fascia from 
a cadaver. Our banking method frees the 
surgeon from further duties in processing 
the sutures; this is done by a trained techni- 
cian. As long as sutures are packaged and 
sterilized within 144 hours of excision, no 
deterioration in tensile strength occurs. 

A bank where fascial sutures might be 
stored without loss of sterility and tensile 
strength is an appealing idea. The advan- 
tages are immediately obvious. Sutures can 
be processed centrally under favorable con- 
ditions and stored at room temperature until 
needed. The necessity for removing and cut- 
ting fascia from a cadaver donor the night 
before an operation or for removing fascia 
from the patient’s own leg is obviated. Our 
system demonstrates that these sutures may 
be taken from male cadaver donors from 19 
to 63 years of age, processed as long as 144 
hours after excision, sterilized, and stored 
up to 196 days at room temperature without 
loss of tensile strength or sterility. A bank 
for storage of human fascia lata sutures is 
feasible. 


Key Words.—Fascia lata; human collagen 
sutures: bank, storage. 
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Results Using Donor Tissue Beyond 48 Hours 


Samir S. Saleeby, MD, Beirut, Lebanon 


A retrospective study-report on 145 penetrating 
keratoplasty cases is presented. The donor tissue 
came from the United States, and the transplanta- 
tion took place in Beirut, Lebanon, 50 to 72 
hours after excision. The corneas belonged to 
donors 50 to 85 years of age. The preoperative 
vision in the recipient eye ranged from light 
perception to 20/100, and the postoperative 
vision in 83% of the cases ranged from 20/20 to 
20/50. One can conclude that corneas more than 
50 hours old and from elderly donors are de- 
pendable for use in penetrating keratoplasties. 


Tuts IS a retrospective study-report on 
145 penetrating keratoplasty cases operated 
on between 1964 and 1968. The donor eyes 
travelled more than 7,000 miles from the 
United States to Lebanon, were received at 
least 50 hours after enucleation, and were 
transplanted within a few hours of arrival. 

In 1960 and 1961, after having successful- 
ly transplanted a dozen corneal grafts, the 
demand for donor eyes in Beirut became so 
great that it was almost impossible to obtain 
a sufficient number of eyes locally. Many 
frustrated patients, weary of waiting months 
for an eye, travelled to Eastern Europe, 
mainly Russia, to have a corneal transplant. 
These transplants could have been done in 
Beirut had I been able to obtain donor eyes. 
I was most fortunate in finally being able to 
obtain donor eyes from the Eye Bank of the 
International Eye Foundation in Washing- 
ton, DC. Since 1964, they have provided 
fresh eyes and continue to do so. 

These shipments of human eyes require 
intricate coordination. First, a surplus eye 
allocated to us from one of the eye banks in 
the United States must be in sufficiently 
good condition to travel at least 12 hours by 
jet. The domestic and overseas flights must 
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be integrated to send these eyes by the most 
direct route to Lebanon. Second, the eyes 
are packed in special jars in which they are 
anchored securely. These jars are ewell 
sealed and surrounded by padding of foam 
rubber in a sturdy container filled with ice. 
Third, papers are filled out, both for the 
airlines and customs. 


When the cable announcing the arrival of 
the eyes is delivered to Beirut, the patient is 
called in for hospitalization. Some patients 
living in remote villages have to be provided 
with transportation so that they can reach the 
hospital before arrival of the donor eye. 


Material 


All eyes used are between 50 and 80 hours 
old. Eyes used before 50 hours have not been 
included in this series. Others arriving after the 
80-hour mark were not used. 

The corneas in this study belong to donors 
aged 50 to 85 years (Table 1). Forty patients 
received eyes between 50 and 60 years of age, 
58 received eyes 60 to 70 years of age, and 47 
received eyes 70 to 85 years of age. There were 
110 male and 35 female recipients belonging to 
six nationalities and aged between 10 and 45. 
Ten were under 15 years of age, 45 were 15 to 
20 years of age, 20 were 21 to 30 years of age, 


Table 1.—Donor Age 
Age Range (yr) No. of Beneficiaries 
50-55 17 
56-60 
61-65 
66-70 
71-75 
76-80 
81-85 


Table 2.—Patient Age and No. of Cases 


Below 15 
15-20 
21-30 
31-40 
Over 40 


10 Cases 
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Table 3.—Preoperative Vision 


Vision No. of Patients 
Light perception 48 
Finger @ounting at 
1 meten 22 
20/200 55 
20/100 20 


Table 4.—Surgical Indications 
No. of Cases 
Keratoconus 72 
Wounds (trauma) 29 
Burns (avascular) 
Complications of 
cataract surgery 


Trachoma-trichiasis 
Simple keratitis 
Herpetic keratitis 
Fuchs’s dystrophy 
Total 


Table 5.—Postoperative Vision 


Vision No. of Grafts 
20/20 

20/25 

20/30 

20/40 

20/50 

<20/50 





55 were 31 to 40 years of age, and 15 were 
more than 40 years of age (Table 2). Their 
preoperative vision ranged from light percep- 
tion to 20/100 (Table 3). The 145 cases com- 
prised 72 keratoconus cases; 29 leukomas due 
to corneal wounds, and eight due to corneal 
burns; four corneal opacities following cataract 
surgery; three leukomas due to herpetic kerati- 
tis, ten due to trachoma and trichiasis, 17 due 
to simple keratitis; and two Fuchs’s dystrophies 
(Table 4). 

One hundred and five patients were operated 
on using locally administered anesthesia and 40 
using generally administered anesthesia. The 
sizes of the grafts ranged from 7 to 10 mm. 
Peripheral iridectomies were performed during 
surgery. On all eyes 18 to 24 interrupted su- 
tures of 7-0 black braided silk were used. Very 
few minor complications occurred immediately 
after or in the months following the keratoplas- 
ty. These included a prolapsed iris, which was 
easily repaired by cauterization, and a shallow 
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anterior chamber, which was reformed within 
hours by pressure dressing. 


Comment 


It is saidi that the most desirable 
cornea should come from a healthy young 
adult whose eyes were enucleated one or two 
hours after death, and that it is better to use 
the eye within 48 hours after excision. In 
this series I have opposed some of the ac- 
cepted criteria, namely, by using corneas of 
old donors enucleated two to five hours after 
death and transplanted some 50 to 72 hours 
after excision; of the 145 patients who have 
been under observation from three to seven 
years, 120 have vision ranging from 20/20 to 
20/50, with or without correction. Fifty-two 
patients now enjoy a vision of 20/20, and 12 
a vision of 20/25. The vision of 31 of the 
patients is 20/30, for 18 it is 20/40, and for 
seven, 20/50 (Table 5). Thus, there is an 
83% success rate, ranging from fair to excel- 
lent. The age of the donor, therefore, does 
not seem to be so important, nor does the 
use of the corneas before the 48-hour limit, 
especially in cases of corneal wounds and 
keratoconus. In the trachomatous eyes and 
the corneal burns, the results are also fairly 
good. In the cases of Fuchs’s dystrophy, the 
result is different, although one of the two 
patients is still getting useful vision out of 
the graft after the third year. Comparison of 
results between old donor material and fresh 
material is not possible because my experi- 
ence with the latter is limited to a very few 
cases. 

In the light of these results, and without 
overlooking the importance of the 17% fail- 
ure rate, I have concluded that one can 
depend reasonably well on corneas 50 to 72 
hours old for penetrating keratoplasties. 
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Instrumentation 


Modified Spectacle Frame for Detection of 
Intraocular Foreign Body 


LTC Francis G. LaPiana, MC, USA, Washington, DC 


A modification of a spectacle frame is of value 
in the identification and localization of intraocular 
foreign bodies by radiography and is recommended 


i HE MANAGEMENT of a patient with 
a recently acquired intraocular foreign body, 
difficult enough in a well-equipped general 
hospital in the United States, is made all 
the more difficult in a less sophisticated 
facility such as a hospital in a war zone, 
where equipment required for the perfor- 
mance of Jaminography and Sweet’s or Com- 
berg’s localization is often lacking and 
where patients frequently have coexistent 
nonocular injuries. A radiographic technique 
that (1) provides more information about 
the loci of intraorbital foreign bodies than 
do routine skull films, (2) is inherently sim- 
ple, and (3) can be performed rapidly and 
with little additional movement of the pa- 
tient is clearly of value. 

Lloyd Spindell, MD, of Newark Beth Is- 
rael Hospital, devised a technique for locali- 
zation of intraocular foreign bodies by lami- 
nography employing a plastic spectacle 
frame modified as follows: (1) the lenses are 
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for use where more sophisticated radiographic 
techniques such as laminography are not available. 





Fig 1.—Spectacle frame modified as described with 
radiopaque thread and paper clip attached. 


removed; (2) blue radiopaque thread from a 
surgical sponge is cut into three pieces and 
affixed to the spectacle frame so that the 
horizontal and vertical pieces intersect over 
the visual axis of each eye when the patient 
fixes on a distant object; and (3) a paper 
clip is attached to the temple of the frame 
on the side of the injured eye and bent so 
that the free end projects laterally (Fig 1). 

Since laminography was not available for 
my patients, the modified spectacle frame 
was used in the following manner. The spec- 
tacles were placed on the patient’s face, the 
radiopaque threads centered over the visual 
axes with the patient fixating on a distant 
object (when possible), the paper clip set so 
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% 
Fig 2.—Posteroanterior roentgenogram showing in- 
traocular foreign body above visual axis in left eye 
(AFIP neg 71-2003-1). 


. that its free end projected laterally at the 
level of the corneal apex, the patient again 
instructed to stare through the intersection 
of the threads and to fix his gaze on a 
distant object (if possible) so as to avoid 
convergence, and posteroanterior and lateral 
(ipsilateral to the injured eye and paper 
clip) roentgenograms of the skull were tak- 
en. The position of any radiopaque intra- 
ocular foreign material was ascertained by 
plotting the standard dimensions of the 
globe on the x-ray films, allowing for a 
magnification factor of 15% (Fig 2 and 3). 

An intraocular foreign body is seen on 
both the posteroanterior and the left lateral 
views in the left eye and, in this case, could 
be seen on funduscopy. At least two other 
extraorbital foreign bodies are also visible. 

While it is obvious that this technique 
cannot provide quantitative information 
comparable to that provided by laminogra- 
phy, by the Sweets or Comberg’s tech- 
niques, or by ultrasonography, it can provide 
significantly more data of a semiquantitative 
nature than are provided by routine skull 
films alone. 

In most of my cases in Vietnam, if the eye 
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Fig 3.—Left lateral roentgenogram showing intra- 
ocular foreign body (AFIP neg 71-2003-2). 


was adjudged salvageable, an attempt was 
made to remove intraocular foreign bodies 
through the wound of entry with a magnet 
before repairing the wound. All but the very 
largest intraorbital but extraocular foreign 
bodies were left undisturbed. 

This technique not only proved of value 
to me personally in managirg battle casual- 
ties but was also readily taught to the Viet- 
namese Army ophthalmologists at Cong 
Hoa General Hospital. It is therefore recom- 
mended as an expedient for the localization 
of suspected intraocular foreign bodies in 
locations where specialized radiographic 
equipment is not available. Where laminog- 
raphy is available, the frames could of 
course be used in the manner developed by 
Spindell. 


Key Words.—Intraocular foreign body; ocu- 
lar trauma; diagnostic radiographic technique. 
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Vitreous Band 
surgery 
Instrumentation and Technique 


Thomas M. Aaberg, MD, Milwaukee, 
and Robert Machemer, MD, Miami, Fla 


An instrument (vitreous punch) is used for sev- 
ering vitreous bands. A case is described as rep- 
resentative of the technique utilized in four pa- 
tients. It is emphasized that this instrument is 
designed to sever localized vitreous bands and 
not diffuse vitreous membranes. 


Previous studies by Freeman et al! 
and Couvillon et al? have indicated that 
some form of a scissors-type instrument is 
superior to that of a knife-type instrument 
for cutting vitreous bands. Cibis,*® further- 
more, has described a vitreous cutter which 
combines a scissors action with a stationary 
shaft. This report describes a new instru- 
ment designed by one of the authors (R.M.) 
and a technique for cutting vitreous bands 
in humans. The present instrument elimi- 
nates the disadvantages of a scissors action 
but preserves the cutting advantages. 


Instrument Description 


The new vitreous punch is composed of a 
hollow stainless steel outer casing with a re- 
tractable solid inner core constituting the cut- 
ting blade. By compressing the tweezers-action 
handle to its fullest extent the inner core blade 
retracts 2.5 mm to be completely within the 
hollow outer casing (Fig 1, top). Vitreous bands 
are hooked by the sharpened edge of the inner 
core and severed as the sharpened edge of the 
inner core blade retracts within the outer casing. 
The inner core fits as tight as easy movement 
allows in the outer casing to prevent fluid from 
escaping when working in the eye (Fig 1, bot- 
tom). The outer casing measures 2 mm in diame- 
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ter. The entire instrument is 15 cm in length. 
A thumbscrew on the handle may be tightened 
to keep the inner core blade retracted “within 
the outer shaft when the instrument ys not in 
use. The instrument is designed for alist vitre- 
ous bands to release traction. It is not helpful in 
diffuse vitreous membrane. 


Results and Surgical Technique 


This instrument has now been used on 
four human eyes in situations of vitrgous 
band formation after perforating injury, 
massive vitreous retraction with vitreous 
bands, and diabetic proliferative retinopathy 
with vitreous bands. The instrument suc- 


cessfully severed localized vitreous bands in. g 


all cases without causing further complica- 
tions, ie, no further tears by traction on, or 
cutting of, the retina (Table). Those cases 
(1 and 3), which had broad condensed 
vitreous membranes, in addition to localized 
vitreous bands, continued to have retinal de- 
tachment postoperatively without visual im- 
provement despite successful severence of 
the bands. The following is an illustrative 
case of the surgical technique performed by 
one of the authors (T.A.). 

CASE 2.—A 59-year-old diabetic of ten years’ 
known duration was first seen on Dec 4, 1969. 
History revealed decreased visual acuity in the 
left eye of 13 months’ duration. Visual acuity 
in the left eye was hand movements (HM) at 
six inches with accurate light projection. 

The left eye revealed ballooning areas of 
retinal detachment superiorly and inferiorly. 
Fibrous proliferative tissue extended from an 
area superonasal to the disc diagonally to an 
area superotemporal to the disc. The same 
tissue extended inferior to the macula and then 
met in the midline raphe temporal to the 
macula (Fig 2). Vessels were present in this 
tissue, which seemed taut and did not move 
with movement of the eye. The bullae also 
remained fixed during movement of the eye, 
appearing to be held by the proliferative bands. 
The area of the insertion of the proliferative 
tissue superonasal to the disc included a flap of 
retinal tissue with a horseshoe tear. The retinal 
detachment thus was rhegmatogenous with a 
vitreous traction component which was possibly 
the original etiology. 

The patient was observed for the ensuing 
three months to determine whether a vitreous 
hemorrhage would clear in his right eye. When 
it became apparent that the vitreous was not 
going to clear rapidly in the right eye, it was 
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decided to try to reattach the retina of the left 
eye despite the poor prognosis and probably 
long duration of detachment. 

At the time of surgery, March 10, 1970, a 
sclerotomy was made over the pars plana in 
the 4 o’clock meridian. A double mattress suture 
was placed to form a purse-string. A sharp- 


conical electrode, (MIRA R.F.) previously 
straightened and coated with teflon, was intro- 
duced and diathermy was applied to the vascu- 
lar bands holding the retinal bullae taut under 
microscopic visualization using a Goldmann 
plano-concave fundus lens as described by 
Machemer and Norton. At the time of activat- 
ing the electrode the tissue was seen to retract 
slightly. Through a previously prepared scle- 
rotomy in the 2 o’clock meridian the vitreous 
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Fig 1.—Top, Vitreous punch, whole 
instrument. Bottom, Cutting tip of vitre- 
ous punch. Vitreous band is hooked by 
inner core and severed as blade retracts 
into outer casing. 


Fig 2.—Fundus drawing of ret- 
inal detachment (case 2). Note 
vitreous bands with proliferative 
vessels. Bands attach to flap of 
retinal tear superonasal to disc. 
Arrows indicate four locations 
where bands were cut. 


punch was then introduced 
and a preplaced double mat- 
tress purse-string suture 
pulled up about the outer 
casing. The vitreous bands 
were caught in the groove of 
the inner core cutting surface 
and successfully severed at 
the sites indicated in Fig 2. 
A small amount of bleeding 
stopped relatively quickly, and 
the blood pooled behind the 
vitreous surface on the disc 
rather than diffusing into the 
vitreous cavity. After removal 
of the vitreous punch an at- 
tempt to shorten the anterior- 
posterior length of the eye, 
and thus release the vitreous 
traction on the proliferative 
bands, was made by perform- 
ing a full thickness scleral resection 360° (5 
mm wide). The resection was made partial 
thickness over the long ciliary vessels and 
nerves. A blunt conical diathermy electrode was 
used to place lesions 1 mm apart in the bed of 
the resection, thus contracting any residual 
scleral fibers. Inspection of the eye at this 
point demonstrated a rather good buckling 
effect of the choroid from the resection. A sling 
of silastic sponge was then placed over the area 
of the posterior horseshoe tear. At the termina- 
tion of the procedure, the eye was of satisfacto- 
ry tension. 

Postoperatively, the patient had an intraoc 
lar pressure which ran in the mid-30s, but with 
receiving acetazolamide (Diamox), was ade- 
quately controlled. There was a moderate cho# 
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Compilation of Four Operated Cases 


Preoperative Diagnosis 


Retinal detachment from 
intraocular foreign body 


Vitreous Pathology 


Band formation from entrance 
to exit sites with additional 
broad vitreous sheets attaching 


Result 


Band successfully sever 
retina remained det 
due to vitreous memMbranes 


into the vitreous base 


Intravitreal proliferative 
diabetic retinopathy with 
associated rhegmatogenous 
retinal detachment 


Retinal detachment after 
peripheral iridectomy 


Aphakic retinal detachment 
with pupillary membrane 


roidal detachment but no further vitreous bleed- 
ing. 

The best vision, counting fingers (CF) at 
four to six feet, was recorded eight months 
postoperatively. This later deteriorated due to 
progression of a preoperative cataract. The ret- 
ina was attached over the buckle and posterior- 
ly in the superotemporal and superonasal quad- 
rants. Preretinal organization had produced 
contracture of the retina in the inferior quad- 
rants with a traction detachment to the crest of 
the buckle inferiorly. The vitreous bands re- 
main severed. There has been no further vitre- 
ous bleeding. 


Comment 


Vitreous surgery has progressed markedly 
in the past decade. Recent techniques have 
varied from removal of vitreous through a 
corneal trephine opening after removal of 
the lens, as presented by Kasner et al5 to 
the recent report by Machemer et al® of an 
instrument which simultaneously cuts vitre- 
ous gel and bands and aspirates the vitreous 
contents. The present instrument is designed 
and utilized purely for severing vitreous 
bands without removal of vitreous contents. 
It allows precise positioning of the cutting 
point, even immediately over the surface of 
the retina, since the tip does not move for- 
ward during closure. Vitreous bands, snared 
and held by the hook-like inner core blade, 
do not slip away from the cutting edge. The 
bands can be severed under direct visualiza- 
tion through the operating microscope with 
a contact lens or, if desired, by indirect 
ophthalmoscopy (although the decreased 
magnification makes the control less pre- 


Taut neovascular fibrous 
bands attached to retinal 
flap and bullae 


Bands and condensed 
vitreous sheet incarcerated 
in iridectomy wound 


Localized bands from capsular 
remnants to superotemporal 
quadrants 





Bands successfully 
severed: visual acuity 
improved from HM to CF 
6 feet (with cataract) 

Bands successfully 
severed: vitreous sheet 
remained adherent and 
retina remained detached ? 


Bands successfully severed: 
visual acuity improved from 
HM to CF 8 feet (same as 
acuity before detachment 
occurred) 


cise). The design of the handle minimizes 
movement of the shaft when activating the 
punch. The well-fitting solid inner core has 
been designed to avoid loss of intraocular 
fluid during manipulation of the instrument. 
It therefore has not been necessary to add 
an infusion system to replace intraocular 
fluid. This instrument appears to have a 
definite place in modern vitreous surgery, 
limited to cases of localized vitreous bands. 
Large organized vitreous membranes can be 
better treated by other means.® 
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Key Words.—Vitreous surgery; vitreous in- 
strument; vitreous; retinal detachment; retinal 
surgery; diabetic retinopathy. 
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~ Experimental Retinal Detachment 


Biophysical Aspects of Retinal Peeling and Stretching 


Henri deGuillebon, Dipl Eng, and Hanan Zauberman, MD, Boston 


To simulate traction by organized vitreous, the 
retina was peeled off pigment epithelium in 
strips of rabbit eye tissue at rates between 2 and 
210 mm/min. At lower peeling rates (2 mm/min) 
the detachment between retina and pigment epi- 
thelium was smooth. At the highest rate (210 
mm/min) the detachment was jerky and irregular 
and sometimes occurred between choroid and 
sclera. When the release was smooth, the force 
required to detach the retina was found to in- 


THe RETINA is subjected to various 
traction forces by the vitreous in normal and 
pathologic conditions. The attachments of 
the vitreous to the retina exert torsional 
forces on the retina as the eye rotates in the 
ordinary movements associated with vision.1 
Although the structure of the vitreous gel 
greatly reduces acceleration and velocity of 
the vitreous, these effects may be important, 
especially during trauma to the eye. The 
physical effects of traction on the retina 
have been little studied. In the present in- 
vestigation we simulated vitreous traction 
on the retina by peeling the retina off the 
pigment epithelium at different rates in vi- 
tro. Two series of experiments were conduct- 
ed. We first investigated the forces involved 
in peeling the retina off pigment epithelium 
in strips of eye tissue at rates between 2 
mm/min and 210 mm/min. Second, we used 
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crease proportionally to the logarithm of the 
peeling rate. This relationship indicates that the 
retina is bonded to the pigment epithelium by a 
viscoelastic substance, probably mucopolysac- 
charides, located between the retina and pigment 
epithelium. The retina stretches during peeling. 
Elongation is greater at lower peeling rates; at 
higher rates, the retina stiffens and elongation 
is less pronounced. 


the same experimental conditions to mea- 
sure stretching of the retina during peeling. 


Material and Methods 


Four peeling rates were investigated: 2, 8.5, 
42, and 210 mm/min. The instrumentation (Fig 
1 and 2) previously used for measuring the 
adhesion force by peeling? was slightly modi- 
fied. The tissue strips were placed on the fine 
grid of a suction platform. The suction plat- 
form was pulled at a constant speed by a motor 
containing a clutch and gearbox. 

Two identical force transducers were mount- 
ed on an aluminum block. One was linked to a 
glass tube to measure the force. It was connect- 
ed electrically in a differential circuit to the 
second transducer to minimize thermal drifts at 
slow peeling rates. The electrical signal from 
the transducers was recorded on a paper record- 
er (Sanborn 322) for the three higher speeds 
(8.5, 42, and 210 mm/min). For the lowest 
speed, the voltage was read on a digital voltme- 
ter every 30 seconds. The instrument was cali- 
brated against known weights and was found to 
be linear up to 300 mg. Forty-five adult albino 
rabbits weighing between 2.3 and 4 kg were® 
used for measuring the force required to detach 
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Fig 1.—Instrument designed to measure peeling 
force. Suction platform is pulled by motor at constant 
rate. Force measured by one transducer was recorded 
on a paper recorder or read on a digital voltmeter. 


Fig 2.—Strip of eye tissue rests on suction plat- 
form, sclera down. Retina is already peeled from 


posterior pole. A indicates retina; B, ora serrata; C, 
metallic rod; D, grid; and E, direction of movement 
given to suction platform. 





the retina from the pigment epithelium. Twelve 
rabbits were used for measuring the maximal 
stretching of rectangular strips of retina up to 
the breaking point. 

The rabbits were anesthetized with intrave- 
nously administered pentobarbital sodium, and 
ġhe eyes were enucleated one at a time to 
minimize tissue deterioration. The procedure to 
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prepare strips of tissue 6.5 mm wide was sim} 
lar to that already described. Each eye was gut 
with scissors around the limbus, and thgfcor- 
nea, lens, and the entire vitreous bod were 
removed. The posterior segment of th 
cut into two halves along the myelinated retinal 
nerve fibers. Strips of tissue 6.5 mm wide were 
cut perpendicularly to the ora serrata at 6 
o'clock and 12 o’clock. Their standard length 
was 8 mm for measurement of the adhesion 
force. The metallic rod was glued to the retina 
at the posterior part of the strip, and the 
suction platform was moved in order to peel 
retina from the posterior pole towards the ora 
serrata. For measuring stretching of the retina, 
the strips were carefully cut to a standard 
length of 7 mm. The final length (BC in Fig 3) 
of the retina was obtained by triangulation, 
taking into account that 1 mm of the initial 


Glass Tube — 


Metallic Rod 


B 


Retina 





Choroid — i if ro. Movement 
Sclera \ 
Suction 
Platform 


Fig 3.—Position of eye tissue when retina is 
stretched at ora serrata. AC represents length of strip; 
AB indicates recorded length, and BC indicates 
stretched retina. 


Fig 4.—Mean force for each peeling rate. Numbers 
in parentheses represent number of strips measured 
for each peeling rate. 


‘ae 
{20+ 


took: (40) 


(108) 
80- 


(16) 


FORCE (mg) 


40- 





| 
iana | Lea TERY DE TF U ee ee 


5 10 50 100 


Ltitiis 


500 


1) 


PEELING RATE (mm/min) 


Arch Ophthal—Vol 87, May 1972 

















ELONGA TION, 











aa a eee er a eh ee es 
{ 5 lO 50 100 500 


PEELING RATE (mm/min) 


Fig 5.—Elongation of retina as a function of peel- 
ing rate. Numbers in parentheses represent number 
of strips measured for each peeling rate. 


length (AC) of the retina was glued to the 
metallic rod in B and did not account for the 
stretching. AB is the length recorded. 


Results 


At peeling rates of 2 and 8.5 mm/min, the 
retina detached smoothly from the pigment 
epithelium. At 42 mm/min, sometimes dur- 
ing the first millimeter of peeling, the retina 
remained attached to the pigment epitheli- 
um, but the choroid became detached from 
the sclera. At 210 mm/min the peeling of 
the retina was jerky, partly detaching cho- 
roid from sclera. The forces recorded during 
peeling as a function of distance showed 
similar patterns. For the highest rate (210 
mm/min), the recordings were more irregu- 
lar. The force required to detach the retina 
was generally stronger at the posterior pole 
than at the periphery. The mean force for 
each rate of peeling was plotted on a semilog- 
arithmic scale as a function of the peeling 
rate (Fig 4). The force is proportional to 
the logarithm of the peeling rate only for 
rates lower than 42.5 mm/min. 

In experiments made to measure the 
stretching properties of the retina, the retina 
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tore at the ora serrata, leaving a little piece 
of retina. The elongation of the retina was 
greatest for low rates of peeling and progres- 
sively smaller for higher rates. The stretch- 
ing of the retina was the percentage of 
t= obtained 
lo 
as a result of the peeling rate; 1 and lo are, 
respectively, the final and initial lengths of 
the retina. As Fig 5 demonstrates, stretching 
of the retina decreases with increasing peel- 
ing rates. 


increase of its initial value 





Comment 


It is possible that, under certain circum- 
stances, traction rates exerted on the retina 
may fall into the range of those we investi- 
gated even though continuous natural trac- 
tion would be of the order of millimeters per 
month or year. The lowest rate we used was 
2 mm/min because at lower rates, the retina 
would detach spontaneously, introducing a 
significant artifact.? 

The mechanics of peeling adhesion were 
first investigated at a peeling angle of 90°83 
and later at different peeling angles and 
rates.t Several peel tests done on pressure 
sensitive tapesë demonstrated that the force 
increased with the peeling rate. The phe- 
nomenon of a smooth detachment at low 
rates was observed in these models. In rub- 
bery materials®.7 this was explained quali- 
tatively as follows: The deformation of 
viscoelastic materials depends on the rate of 
peeling. Such materials flow at low rates of 
peeling, producing a failure within the bind- 
er, a so-called cohesive failure. Elongation 
of the adhesive remains fairly constant dur- 
ing peeling, but the adhesive stiffens with an 
increasing traction rate. Therefore the pull 
of the adhesive grows as the stripping rate 
increases. 

When the peeling rate is faster than a 
point called the yield point, the adhesive 
material, being stiffer at faster rates, will 
support higher loads leading to substrate 
failure. The material contained between ret- 
ina and choroid is composed of mucopoly- 
saccharides which have viscoelastic proper- 
ties.8 Since these mucopolysaccharides may 
become stiffer at high traction speeds, the 
failure occurs not between retina and pig- 
ment epithelium, but between choroid an@ 
sclera. 
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For a purely elastic material, the relation- 
ship between the force F applied and the 
extension a (increase in distance) is given 
by: 

F=E-:-a 
where E is a constant, the modulus of the 
material. 

For a purely viscous material, the rela- 
tionship between the force applied and the 
extension is given by: 

F=nDa 
where D is an operator showing differentia- 
tion with respect to time and n is a constant 
called the viscosity. 

When viscous and elastic elements are 
combined in a viscoelastic substance, they 
show a relationship between stretching and 
peeling rate similar® to that obtained in our 


experiments (Fig 5). Therefore the retin 
behaves as a viscoelastic material. j 
Our findings on peeling and stretchfhg of 
the retina may be related to physig4il phe- 
nomena during vitreous traction’ At low 
peeling rates, a fairly poor adhesion of the 
retina associated with an appreciable capaci- 
ty to stretch before tearing might allow for 
larger detachments than at higher rates. This 
was verified experimentally in traction ex- 
periments performed in vitro in the intact 
posterior pole of the eye.'” d 
"This investigation was supported by Public Health 
Service research grant EY-00227 from the National 


Eye Institute, and by Research to Prevent Blind- 
ness, Inc. 


Key Words.—Retinal traction; retina; pig- 
ment epithelium; mucopolysaccharides; peeling 
rate. 
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“Retinal Traction in Vivo and Postmortem 


Hanan Zauberman, M D, and Henri deGuillebon, Dipl Eng, Boston 


Retinal traction exerted in vivo on a localized 
area of the posterior pole in rabbit fundi showed 
that the separation between retina and pigment 
epithelium occurred over a much smaller area 
than immediately after death, indicating a strong- 
er adhesion in vivo. This characteristic was not 


We HAVE studied the adhesion of the 
retina in enucleated eyes using a traction 
technique at low, medium, and high rates.1 
The detachment between the sensory retina 
and the pigment epithelium always occurred 
over a small area at medium and high trac- 
tion rates. However, at low rates, the height 
and area of the detachments were much 
larger, and the force needed to detach the 
retina was much lower than at higher rates. 

It is the purpose of this communication to 
study retinal detachment in vivo and com- 
pare it with postmortem detachment in- 
duced in both instances by applying retinal 
traction at a low rate. 


Materials and Methods 


Ten albino rabbits weighing between 2.5 and 
3.2 kg were anesthetized with intravenously 
administered pentobarbital (25 mg/kg of body 
weight) and the pupils dilated with 0.25% 
scopolamine hydrobromide and 10% phenyl- 
ephrine hydrochloride. The light-adapted animal 
was placed on a platform, the upper incisive 
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influenced by the presence of retinal breaks in 
the vicinity of the retina submitted to traction. 
The striking difference between the detachment 
of the retina in vivo and postmortem is discussed 
in light of the mechanisms which may affect the 
maintenance of normal retinal adhesion. 


teeth were inserted into a metallic ring, and the 
maxillary bones were supported with two 
screws to prevent head movements. A 0.5 ml 
retrobulbar injection of 2% xylocaine hydro- 
chloride was given in the right orbit. 

Experiments in Vivo.—The right eye was 
proptosed and held in position with an artery 
forceps clamped on a fold of the upper lid. The 
upper part of the conjunctiva and Tenon’s 
capsule was incised and the sclera was ex- 
posed. A perforation through the sclera and 
pars plana ciliaris was made with a diathermy 
electrode 0.65 mm in diameter 5 mm posterior 
to the limbus and adjacent to the superior 
rectus muscle. A small bead of vitreous gel was 
seen at the scleral opening. 


The head of the animal was tilted 20° to the 
left, and the eye was placed under the tip of a 
traction tube (Fig 1). It consisted of a polyeth- 
ylene tube (PE 10, 0.28 mm inner diameter and 
0.61 mm outer diameter) connected to a 2 ml 
microsyringe filled with silicone oil of 500 cen- 
tistokes viscosity. Ten microliters of N-butyl-2- 
cyanoacrylate adhesive, stained blue, were as- 
pirated into the tube and a droplet of air was 
introduced near the tip to avoid contact be- 
tween the adhesive and ocular fluids. The seg- 
ment of the tube containing the adhesive was 
inserted through a glass capillary tube of 0.7 
mm inner and 1.0 mm outer diameter. The 
glass tube was then attached to a micromanipu- 
lator to permit accurate up and down displace-e 
ment of the tube. The micromanipulator was 
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Fig 1.—Apparatus used to exert retinal traction in 
vivo and postmortem. 


mounted through a rotating collar on a modi- 
fied microscope stand. This set-up allowed for 
easy displacement of the tube vertically and 
sideways. A motor was connected through a 
clutch mechanism to the micrometric knob of 
the microscope to allow vertical displacement 
of the traction tube at a rate of 0.15 mm/min. 

The tip of the polyethylene tube was intro- 
duced into the eye perpendicularly to the scler- 
al opening and was brought gently into contact 
with the retina at the posterior pole under 
indirect ophthalmoscopy. One microliter of ad- 
hesive was injected, gluing the top of the tube 
firmly to the retina. In five experiments 5 ml of 
a disulfine blue solution (sulphan blue 6.2%, 
molecular weight 560) were slowly injected into 
the auricular vein of the rabbit to determine if 
the dye penetrated into the subretinal space 
created by the retinal separation. 

Postmortem Experiments.—After completion 
of each retinal traction experiment in vivo, the 
animal was killed with an overdose of intrave- 
nously administered pentobarbital. The same 
experiment was then performed on the left eye 
between 3 and 70 minutes after death. 

Multiple Retinal Holes in Vivo.—In four 
eyes four consecutive and adjacent applications 
of retinal traction resulting in retinal detach- 
ment and tearing were made over a small area 
of the fundus in the posterior pole to study the 
influence of retinal breaks on retinal adhesion. 
The fundi were examined thereafter at weekly 
intervals for four weeks. 

After each experiment in vivo and postmor- 
tem, the area of detached retina was examined 
ophthalmoscopically. The height of the detach- 
ment was correlated with the duration of the 
experiment, and the intraocular pressure was 
e measured with the 5.5 mg weight of a Schiøtz 
tonometer. Fundus photographs were taken at 
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Fig 2.—Traction experiment in vivo (0.15 mm/min). moa 


Retinal tear is confined to diameter of traction tube. 


Fig 3.—Traction experiment in vivo (0.15 mm/min). 
Sulphan blue dye, seen in choroidal vessels, does not 
leak visibly into subretinal space (arrow). 





the end of some experiments. The retinal de- 
tachment resulting from traction was studied 
with the electron microscope in selected speci- 
mens after both types of experiments. The area 
of the fundus submitted to traction was fixed in 
4%, glutaraldehyde and 1% osmic acid, dehy- 
drated in graded ethanols, embedded in epoxy 
resin, sectioned with an ultratome, stained with 
uranyl acetate and lead citrate, and examined 
with an electron microscope. 
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Results 


Ex\eriments in Vivo.—The retinal de- 
ach produced in vivo were round 
shaped. ‘Nhe diameter of the detached area, 
measured in relation to the diameter of the 
traction tube, was between 0.6 and 0.9 mm 
(Fig 2). The retina began tearing when the 
retinal elevation was between 0.2 to 0.3 mm 
in height. The tip of the tube tore away 
from the retina when the height of detach- 
ment was between 0.7 and 1.1 mm (‘Table 


1). The blue dye, which was visible in the 
choroidal vessels for as long as four to eight 
minutes after injection, did not penetrate 
into the subretinal space in any of the ex- 
periments (Fig 3). The intraocular pressure, 
measured after each experiment, varied be- 
tween 12 and 16 mm Hg in spite of scleral 
perforation. This was probably due to plug- 
ging of the scleral opening by dense vitreous 
gel and to pressure exerted by the artery 
forceps on the eyelid. Electron microscopy 
of the detached area showed deformation of 


Fig 4.—Area of retinal detachment in vivo. Note stretching of villous processes of pigment epi- 


thelium (original magnification x 2,800). 
om A 
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Experiment No. 


Diameter of detachment 
in vivo (mm) 

Height of detachment 
in vivo (mm) 






Minutes after death 3 5 

Diameter of detachment 3.0 4.2 3.6 
postmortem (mm) 

Height of detachment 1.8 1.9 1.8 


postmortem (mm) 





9 14 15 30 45 60 70 
4.8 5.0 5.0 a0 3.0 4.2 4.8 


ee EE 







First 0.6 
Second 0.7 
Third 0.6 






Fourth 0.7 








Fig 5.—Traction experiment five minutes after death 
(0.15 mm/min). Area of retinal detachment is much 
larger than in Fig 2. 


the pigment epithelium cells and stretching 
of its villous processes (Fig 4). 

Postmortem Experiments.—Detachments 
produced postmortem in the ten fellow eyes 
were in all cases higher and larger in area 
than those produced in the right eyes in 
vivo. The elapsed time after death (3 to 70 
minutes) did not noticeably influence the 
size of the detachment. An incomplete tear 
was observed in the retina when the detach- 
ment was 0.2 to 0.4 mm in height, and the 
tip of the tube tore completely from the 
retina when a retinal elevation of 1.8 to 2.4 
e mm had been achieved (Table 1). The final 
diameter of detachment was between 3 and 


Table 2.—Extent of Adjacent Retinal Detachments in Vivo 


Diameter of Detachment (mm) 








/ 


0.7 0.6 0.6 


0.6 0.7 0.7 
0.6 0.6 0.7 
0.6 0.7 0.6 


5 mm, that is from three to eight times 
larger than detachments in vivo (Fig 5). 
The intraocular pressure after each experi- 
ment was between 11 and 15 mm Hg. Elec- 
tron microscopy of the detached area 
showed no deformation of the pigment epi- 
thelial cells and no stretching of its villous 
processes (Fig 6). 

Adjacent Multiple Retinal Tears.—In the 
four eyes used for this experiment, the diam- 
eter of the area detached after each traction 
experiment was between 0.6 and 0.7 mm 
(Table 2) or the same range as produced in 
the other experiments in vivo. Figure 7 
shows the end result of such an experiment. 
There was no evidence of retinal detach- 
ment during the six week follow-up. Actual- 
ly, because of scarring it became progres- 
sively more difficult to recognize the tears. 


Comment 


The rheologic properties of the adhesion 
between the retina and pigment epithelium 
have been previously assessed in vitro by 
peeling off the retina of rabbits at increasing 
peeling speeds.2 Very low force values were 
needed to separate the retina at low rates 
and progressively higher values at higher 
rates. 

A similar phenomenon in terms of force 
was observed when localized traction was 
exerted in the equatorial area of freshly 
enucleated owl monkey and rabbit eyes in 
vitro. Qualitatively, the height and area of 
the detachment were much larger with a low 
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ttaction rate than with progressively higher inal traction in vitro! was modified to study 
traetion rates. the characteristics of retinal detachment 
— developed for studying ret- caused by traction in vivo. An interesting 


Fig A —Area of retinal detachment after death. Villous processes of pigment epithelium are not 
stretched (3,600). 
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Fig 7.—Multiple adjacent retinal breaks produced 
in vivo by traction (0.15 mm/min). Area of retinal 
detachment is confined to site of traction. 


finding was the lack of diffusion of the 
sulphan blue dye from the choroid to the 
subretinal space as retinal separation pro- 
ceeded. Apparently, the initial subretinal 
fluid noted in our experiments originates 
from the vitreous and percolates into the 
subretinal space through diffusion pathways 
in the retina? and subsequently through 
retinal breaks. Yet the most striking feature 
of the detachments produced in vivo was 
that the retinal adhesion to the pigment 
epithelium was overcome only in the area 
where physical traction was exerted, that is, 
adjacent to the tip of the traction tube. This 
increased resistance of the retinal adhesion 
in vivo was also manifested by structural 
deformation of the pigment epithelium in 
the detached area (Fig 4). 

After death, the retinal detachment ob- 
tained was three to eight times larger than 
that produced in vivo. The lack of deforma- 
tion of the pigment epithelium (Fig 6) also 
showed the diminished resistance of the reti- 
na to detachment. The postmortem results 
are similar to those produced in enucleated 
open eyes.! It is evident from these results 
that the retinal adhesion to the pigment 
epithelium is stronger in vivo than shortly 
after death, but the mechanism for this force 
is still a matter of speculation. 

In enucleated eyes the disruption of the 
adhesion between the retina and the pig- 
ment epithelium was found to be related to 
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a rheological phenomenon, mediated by the 
viscous mucopolysaccharide matrix between 
sensory retina and pigment epithelijim.' 
Yet, the low magnitude of the force feeded 
to detach the retina in vitro, especially at 
low rates,!.2 stimulated the hypothesis that 
the adhesion is assisted by other factors in 
vivyo. 

Maurice et alë speculated that the adhe- 
sion of the retina could be assisted by hy- 
drostatic forces if the pressure in the subret- 
inal compartment was lower than in ,¢he 
vitreous. This could occur, according to 
them, either through removal of fluid from 
the potential subretinal space by an active 
pump in the pigment epithelium or through 
a passive flow of fluid across the retina and 
a very permeable pigment epithelium. The 
passive flow theory is not supported by the 
present study, because the retinal adhesion 
to the pigment epithelium was not found to 
be decreased in the vicinity of retinal 
breaks. 

Whatever the intimate mechanism of reti- 
nal adhesion, it appears that adhesion in 
vivo is dependent on the vitality of the 
cellular layers. Pathologic conditions affect- 
ing them may well diminish the adhesion of 
the retina. 


This investigation was supported by Public Health 
Service research grant EY-00227 from the National 
Eye Institute. 


Key Words.—Retinal traction; adhesion; 
retinal holes; pigment epithelium; subretinal 


fluid. 
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Ultrastructure of the Hyaloid 


Vascular System 


Robert L. Jack, MD, New York 


e e The hyaloid vascular system is an extensive, 


ro 


a 7 


transitory network of intraocular blood vessels. 
The hyaloid artery runs from the optic disc to the 
posterior pole of the lens, giving off branches 
which fill the vitreous—the vasa hyaloidea pro- 
pria. When the hyaloid artery reaches the lens, 
it divides into branches which ramify along the 
posterior lens capsule—the tunica vasculosa 
lentis. The electron microscope reveals that the 
capillaries of the vasa hyaloidea propria and 
tunica vasculosa lentis are of the A-1-alpha 
structure, with a continuous nonfenestrated en- 
dothelial lining, a continuous basement mem- 
brane, and an interrupted pericyte lining. The 
hyaloid artery has the fine structure of a typical 
arteriole, with a prominent tunica media of 
smooth muscle. After their function is complete, 
the hyaloid capillaries involute, become occluded 
by macrophages, and eventually disappear. 


Tue HYALOID vascular system is an 
extensive, transitory system of blood vessels, 
present only in the developmental stages of 
mammalian eyes. 


Only a few studies of the ultrastructure of 


components of the hyaloid vascular system 
have been reported in the literature. Most of 
these studies have discussed the hyaloid ves- 
sels only incidentally, and none has dis- 
cussed all the components of the hyaloid 
system. 

The present communication discusses the 
ultrastructure of all three components of the 
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hyaloid vascular system and correlates the 
ultrastructural findings with the macroscopic 
appearance of these vessels. 


Materials and Methods 


The techniques used in this study (with the 
exception of vascular impregnation) have been 
described in a previous article.1 

Vascular impregnation was carried out by 
percutaneous intracardiac injection of water- 
diluted vermilion acrylic polymer in rabbits 
under pentobarbital anesthesia. The eyes were 
enucleated, sectioned equatorially, and photo- 
graphed utilizing a stereoscopic dissecting micro- 
scope, a 35 mm camera (Leica), and color film 
(Kodak Professional IT). 


Results 


The structure of the rabbit hyaloid vascu- 
lar system is shown in a photomicrograph 
(Fig 1). The hyaloid artery, a branch of the 
ophthalmic artery, enters the optic nerve, 
emerges from the center of the optic disc, 
and runs on a straight course to the posteri- 
or pole of the developing lens. As the hy- 
aloid artery passes through the vitreous cav- 
ity, it gives off numerous branches which 
ramify throughout the cavity—the vasa hy- 
aloidea propria. As the hyaloid artery reach- 
es the posterior pole of the lens, it divides 
into two to four main trunks, which in turn 
subdivide, forming an anastomotic network 
of vessels over the posterior position of the 
lens—the tunica vasculosa lentis. 

Injection Preparations.—T wenty-Eight 
Days in Utero (color Fig 1).—The vasa 
hyaloidea propria reach their most luxurious 
development at this stage. The vitreous cavi- 
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Fig 1.—E£ye and orbit, 19-day 
gestation rabbit fetus. Hyaloid 
artery (HA) courses from optic 
disc to posterior pole of lens, 
where it divides into vessels 
which cover the lens—tunica 
vasculosa lentis (TVL). C, indi- 
cates cornea; L, lens; VHP, vasa 
hyaloidea propria; ON, optic nerve 
(original magnification X 50). 


Fig 2.—Vasa hyaloidea propria, newborn rabbit fetus. Hyaloid capillaries fill vitreous and extend 
to surface of retina. Many typical macrophages lie between capillaries. E, indicates endothelial cell; 
P, pericyte; M, macrophage; ILM, internal limiting membrane of retina; R, retina (X 10,300). 
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ty is filled with a ramifying system of capil- 
larits. These regress rapidly in subsequent 
days. 

Three Days After Birth (color Fig 2) — 
The hyaloid artery divides and subdivides 
repeatedly after reaching the posterior pole 
of the lens, forming the posterior portion of 
the tunica vasculosa lentis. 

Electron Microscopy.—Vasa Hyaloidea 
Propria.—At the peak of development of the 
vasa hyaloidea propria, the vitreous is filled 
withea dense network of vessels (Fig 1 and 
2), many of which are thin-walled. Inter- 
spersed between these vessels are numerous 
macrophages. 

The endothelial cells of the capillaries at 


dard cytoplasmic organelles. A basement 
membrane separates endothelial cells and 
pericytes, completely surrounding the peri- 
cyte with basement membrane. The pericyte 
contains an oval nucleus, standard cyto- 
plasmic organelles, and a characteristic in- 
ner layer of cytoplasmic fibrils. Outside the 
pericytes lies a regular, thick basement 
membrane, closely related to fine fibrils of 
the vitreous. 


557 


The first involutional change observed in 
these capillaries is the appearance of promi- 
nent glycogen deposits and lipid droplets in 
the cytoplasm of the endothelial cells and 
pericytes (Fig 3). Endothelial ruffles, mi- 
crovilli, and marginal folds become highly 
developed, giving rise to a profusion of intri- 
cate, convoluted interlacing processes in the 
capillary lumen, which takes on an irregular 
contour (Fig 3). 

Capillary lumens then become occluded 
by typical macrophages (Fig 4). 

Tunica Vasculosa Lentis.—Capillaries of 
the tunica vasculosa lentis are closely ap- 
plied to the posterior lens capsule. Between 
these capillaries lie numerous free cells, usu- 
ally macrophages. Vitreous occupies the in- 
terstices between capillaries and free cells 
and extends posteriorly from the thin capil- 
lary tunic (Fig 5). 

The lens capsule is shown at high magni- 
fication to have a laminated structure (Fig 
6). The parallel dense bands in the lens 
capsule become progressively closed together 
toward the outside of the capsule. Remnants 
of lens fibers are often attached to the inner 
surface of the lens capsule (Fig 6). 


Fig 3.—Vasa hyaloidea propria, 3-day-old rabbit. Extensive development of endothelial folds, ruffles, 
and microvilli are often seen in hyaloid capillaries at this stage. Glycogen deposits are seen in cells. 
E, indicates endothelial cell; P, pericyte; WBC, white blood cell; V, vitreous (x 22,700). 
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Fig 4.—Vasa hyaloidea propria, 9-day-old rabbit. Macrophages lie outside the capillaries, and a 
macrophage occludes lumen of central capillary. Central pericyte is necrotic. E, indicates endothelial 
cell; P, pericyte; M, macrophage; V, vitreous (original magnification x9,000). 


The typical capillary of the tunica vascu- 
losa lentis is an endothelial tube surround- 
ed by basement membrane. The basement 
membrane separates into leaflets to enclose 
pericytes (Fig 6). The cytoplasm of the 
endothelial cells contains the usual organ- 
elles; smooth- and rough-surfaced endoplas- 
mic reticulum, Golgi apparatus, and small 
oval mitochondria. Micropinocytotic vesicles 
are present throughout the cytoplasm, espe- 


cially along the luminal surface of the en- 
dothelial cell. Some of these vesicles appear 
to contain a banded or crystalline material 
(Fig 7). Microvilli, ruffles, and marginal 
folds are prominent along the luminal sur- 
face (Fig 7). The cytoplasm of the endothe- 
lial cell is often thinnest along the lens 
capsule (Fig 6). 

A well-developed, laminated basement 
membrane surrounds the endothelial tube, 
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Fig 5.—Tunica vasculosa lentis, 9-day-old rabbit. 
Capillaries of tunica vasculosa lentis (BV) lie along 
posterior aspect of lens capsule (LC, gray band). 
Vitreous (V) lies between, and posterior to, these 
capillaries (original magnification x 550). 


and splits to envelop pericytes. This capil- 
lary basement membrane fuses with the pos- 
terior layer of the lens capsule, anchoring 
the capillary firmly to the capsule (Fig 6). 
The pericyte is identifiable on the basis of 
its location between leaflets of the basement 
membrane. The pericyte has an oval, irregu- 
lar nucleus, and its cytoplasm contains the 
standard organelles. The inner (endotheli- 
al) layer of the pericyte cytoplasm is devoid 
of organelles and contains instead a band of 
finely fibrillar material (Fig 7). In occasion- 
al areas, pericytes send processes through 
gaps in the basement membrane to touch 
neighboring endothelial cells (Fig 7). 
These capillaries undergo involutional 
changes similar to those seen in the vasa 
hyaloidea propria: they are occluded also by 
typical macrophages (Fig 8). After involu- 
tion, the capillaries disappear, to be re- 
placed by scattered macrophages (Fig 9). 
Hyaloid Artery.—The lumen of the hy- 
aloid artery (Fig 10) is bounded by the 
tunica intima, or endothelial lining. Nuclei 
of endothelial cells are round and project 
into the lumen. The endothelial cell cyto- 
plasm contains small spherical mitochon- 
dria, free ribosomes, endoplasmic reticulum, 
and Golgi apparatus. Micropinocytotic vesi- 
cles are present, especially along the luminal 
surface. Microvilli and marginal folds are 
prominent. The endothelial cells of the hy- 
aloid artery contain prominent basal attach- 
ment zones. A continuous basement mem- 
brane underlies the endothelium. 
The tunica media of the hyaloid artery is 


formed by smooth muscle cells, which are 
surrounded by basement membrane, and 
separated by collagen bundles. The smooth 
muscle nucleus is oval and indented. The 
cytoplasm at the nuclear poles contains the 
standard cell organelles, and the remainder 
of the cytoplasm contains fine fibrils. Dense 
bodies occur among these fibrils, and dense 
patches occur on the cell membrane. Be- 
tween dense patches along the cell mem- 
brane lie clusters of micropinocytotic vesi- 
cles. 

The tunica media is surrounded by a col- 
lagenous adventitia, which merges impercep- 
tibly with fine collagen fibrils of the vitre- 
ous. 


Comment 


Hyaloid Capillaries—The capillaries of 
the hyaloid vascular system are typical in 
structure. Capillaries are the smallest vessels 
of the microcirculatory bed, with a diameter 
approximately that of the red blood cell 
(7). They are simple endothelial tubes 
lined with basement membrane, surrounded 
by pericapillary cells and connective tissue 
elements. 

Endothelium.—The inner layer of the hy- 
aloid capillary is formed by a single, contin- 
uous layer of endothelial cells. These en- 
dothelial cells contain large numbers of the 
“micropinocytotic” or “plasmalemmal” vesi- 
cles first described by Palade.2 These vesi- 
cles are thought to function in fluid trans- 
port across the capillary wall. Another 
remarkable characteristic of these hyaloid en- 
dothelial cells is the presence of the numer- 
ous “flaps” or “ruffles” which project into the 
lumen, especially on either side of endothe- 
lial cell junctions. Fawcett? has postulated 
that these endothelial processes are involved 
in fluid uptake. The prominence of these 
fluid-transport related structures in the hy- 
aloid capillaries may be related to the rapid 
increase of volume of the primary vitreous 
and of the lens which occur while the hy- 
aloid system is functional. 

In the rabbit, as in the human‘ and the 
rat, the endothelial lining of the hyaloid 
capillaries is thinnest next to the lens or 
retina, so that the barrier to transport of 
materials to these rapidly-growing structuree 
is minimized. 
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Fig 6.—Tunica vasculosa lentis, 3-day-old rabbit. This typical tunica vasculosa lentis capillary 
is a simple endothelial (E) tube surrounded by a basement membrane (BM), which splits to envelop 
pericytes (P). Capillary wall is often thinnest next to lens capsule (LC) (x9,500). 


Basement Membrane.—The_ endothelial 
cells of the hyaloid capillary are surrounded 
by a continuous basement membrane with a 
mean thickness of approximately 500 Ang- 
stroms, separated from the endothelial cell 
membrane by a narrow subendothelial 
space. In many areas of the capillary, the 
basement membrane splits into leaflets of 
e unequal thickness to envelop pericytes. 
Pericytes.—Rouget® called attention to 


cells with branching cytoplasmic processes 
extending along and enveloping capillaries. 
The designation “pericyte” has been most 
widely used for these cells.” Pericytes are a 
prominent feature of capillaries of the hy- 
aloid vascular system. 

The processes of the pericytes in these 
capillaries contain bundles of fine cyto- 
plasmic fibrils along their inner (endotheli- 
al) surfaces. These fibrils tend to be aligned 
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Fig 1.—Proximal hyaloid artery and vasa hyaloidea propria, newborn rabbit. 
Hyaloid artery (large central vessel) gives off numerous branches (vasa hyaloidea 
propria) as it crosses vitreous cavity, filling vitreous with a rich vascular network. 





Fig 2.—Distal hyaloid artery and posterior portion of tunica vasculosa lentis, 
3-day-old rabbit. Posterior half of globe and entire vitreous body have been re- 
moved. Hyaloid artery reaches posterior pole of lens and branches repeatedly to 
form tunica vasculosa lentis. 
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Fig 7.—Tunica vasculosa lentis, 3-day-old rabbit. Endothelial cells (E) contain numerous pinocytotic 
vesicles. Pericytes (P) contain a band of fibrillar material along their inner aspect, and much rough 
endoplasmic reticulum. Pericyte processes (arrow) cross basement membrane and come in close con- 
tact with endothelial cells. Lumen contains a red blood cell (RBC) (51,200). 


parallel to the long axis of the cell processes. 
The nature of these cytoplasmic fibrils is 
unknown and is of great interest. It is 
tempting to spectilate that the pericyte fi- 
brils are identical to the actin fibrils of 
smooth miscle and endow the pericyte with 
contrgctile properties. Although the fibrils in 
perigytes may be contractile, they may sim- 
ply represent cytoskeletal, structural ele- 


rescence studies on pericytes to try and 
elucidate the biochemical nature of these 
fibrils have not yet been carried out. 

The function of the pericytes in capillar- 
ies of the hyaloid vascular system remains a 
mystery. 

Classification of the Hyaloid Capillaries. 
—The capillaries of the hyaloid vascular 
system have a continuous, nonfenestrated 


~_ments of the cell. processes, Immunofluo- endothelial lining, and a basement mem- 
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Fig 8.—Tunica vasculosa lentis, 10-day-old rabbit. 
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A macrophage occludes capillary lumen. A 


tangential section of nuclear pores in this cell appears as an aggregation of spherical particles (arrow). 


E indicates endothelial cell; P, pericyte; M, macrophage; V, vitreous; LC, 


brane. This structure places the hyaloid cap- 
illaries in a class with those of the retina, 
the central nervous system, the heart, and 
the skin. 

These capillaries differ from others which 
have very attenuated endothelium, with fen- 
estrae ranging from 300 to 500 A in diame- 
ter, occurring in the choriocapillaris, the 
ciliary processes, the choroid plexus, and in 
numerous endocrine glands. 


lens capsule (x12,600). 


Bennett, et al’ have suggested a morpho- 
logical classification of vertebrate blood cap- 
illaries. In this scheme, capillaries are classi- 
fied first according to continuity or lack of 
continuity of the basement membrane (A 
and B respectively); secondly, according to 
presence of fenestrae (one without, two with 
fenestrae); and thirdly, according to, com- 
pleteness of periendothelial cellular invest- 





ment (alpha incomplete, beta complete). 
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Fig 9.—Tunica vasculosa lentis, 14-day-old rabbit. At this late stage of regression, only macro- 
phages (M) lie along lens capsule (LC). No capillaries are recognizable (x 11,000). 


According to this classification, the hyaloid 
capillaries would be classified as A-1l-alpha 
capillaries. 

Hyaloid Artery—The ultrastructure of 
the hyaloid a has not previously been 
described. hyaloid artery in the rabbit 
shows classical three-layered organiza- 
a typical small artery or arteriole as 
ibed by Rhodin.*.!° 
unica Intima.—The innermost layer of 
hyaloid artery is a single, continuous 








layer of cuboidal endothelial cells. A well- 
defined basement membrane underlies these 
cells, separated by a narrow subendothelial 
space. 

Tunica Media.—The major portion of 
the hyaloid artery wall is formed by the 
smooth muscle cells of the tunica media. 
The fine structure of these cells is quite 
typical of vascular smooth muscle.1° 

Tunica Adventitia.—The outer layer of, 
the hyaloid artery wall consists of loosely 
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Fig 10.—Hyaloid artery, 3-day-old rabbit. A basement membrane underlies tke cuboidal endo- 
thelium (E) and surrounds smooth muscle cells (SM) of tunica media. Collagenous nnective tissue 


is present in adventitia near vitreous (V) (X 12,600). 


arranged collagen fibrils, scattered macro- changes in hyaloid capillaries are endythelial 
phages, and occasional fusiform fibroblasts. cell changes, with the appearance of i 
Involution of the Hyaloid Capillaries— nent glycogen deposits and lipid droplets. 


& 
The earliest involutional fine-structural The luminal surfaces of the endothelial 
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become much more tortuous, with the ap- 
pefrance of many microvilli and numerous 

surface folds and ruffles. 
The next involutional change seen with 
the electron microscope is macrophage oc- 
- clusion of the capillary lumen. This method 
of vascular octlusion is also operative in the 
regressing pupillary membrane, as shown by 
the ultrastructural study of Matsuo and 

~ Smelser.21 

ventually, the hyaloid capillaries disap- 
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pear and are replaced by macrophages. The 
fate of the cellular and collagenous elements 
of the hyaloid vascular system is of great 
interest and is under study at present. 

This investigation was supported in part by a 
grant from the National Foundation-March of 
Dimes, and in part by Public Health Service train- 
ing grant EY 00003-11 and research grant EY 
00190-13 from the National Eye Institute. 

Key Words.—Electron microscope; hyaloid 
artery; capillary; endothelium; pericyte; smooth 
muscle. 
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Nearly a century of concern by the AMA is shown by these actions of the 


1. AMA adopt and use the metric system in its Transactions. 

2. The metric system be used at future meetings for all papers. 

3. The system be used in hospitals and dispensaries. 

4. The system should be taught in colleges of medicine and pharmacy. 
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ciation to cooperate in the adoption of the metric system. 
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Water Permeability of the Human Cornea 


John A. Stanley, MD, Winston-Salem, NC 


An osmotically induced net volume flow of 
water was produced in human corneas by perfu- 
sion of hypertonic solutions over the epithelial 
surface. Corneal thinning resulted and was mea- 
sured with a specially designed pachometer. The 
rate of thinning was used to calculate water perme- 
ability of human corneal epithelium and endothe- 
lium. Measurements on normal intact corneas 
indicated that endothelium was 3.4 times as per- 
meable to bulk water flow as epithelium. In the 
presence of central cornea guttata, the corneal 
endothelium was found to be 6.3 times as perme- 
able to water as the epithelium, or a twofold in- 
crease in water movement across the endothelium. 
Because normal corneal thickness was maintained 
in these corneas with early central cornea guttata, 
it was concluded that the endothelium must func- 
tion as more than a simple barrier to water move- 
ment into the corneal stroma. 


ln 1966, we first described a method for 
the in vivo determination of the corneal 
endothelium to water! with measurements 
made on anesthetized albino rabbits. An in 
vitro technique has been used on the enu- 
cleated rabbit eye by Mishima and Hedbys* 
to measure the permeability of the corneal 
epithelium and endothelium to water. The 
values as determined by the two methods 
are in good agreement showing that the 
rabbit endothelium is about twice as perme- 
able to water as the epithelium. In both 
methods precise corneal thickness measure- 
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ments are made as the cornea is caused to 
thin by known osmotic pressures applied 
across its surface. The time course of corneal 
thinning can be used to calculate its water 
permeability because the cornea behaves as 
an osmometer? thinning in accordance with 
the Boyle-van’t Hoff law as applied to living 
cells.*:4 

The purpose of this communication is to 
present an in vivo measurement of the 
permeability of the human cornea to water 
movement. Measurements of corneal perme- 
ability were made on young adults. Since 
the greatest resistance to bulk water move- 
ment in the intact cornea resides in the 
epithelium and endothelium, the results are 
given in terms of water permeability of 
these barriers. The water permeability val- 
ues obtained and their relationship to cor- 
neal thickness gives insight into the mecha- 
nism of how normal corneal thickness is 
maintained. 


Materials and Method 


The experimental design is diagramed in Fig 
1. A subject is comfortably positioned at a slit 
lamp (Model 360 Haag-Streit). An ordinary 
swimmer’s goggle is fitted with a special perfu- 
sion chamber. The thin methyl methacrylate 
window of the chamber is prism-shaped with a 
vertical apex angle of 120°, allowing perpendic- 
ular viewing of the corneal thickness with the 
biomicroscope. An auto-collimator attached to 
the slit lamp portion allows lute right angle 
alignment of the slit beam to 
face. Incorporated between the 
objective lenses of the biomicroscope 
cially constructed corneal pachometer 
operates on the same principle and 
same high accuracy as that of the ori 
Maurice-Giardini pachometer5 but was 
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slit lamp so that thinning of human cornea within 
e perfusing chamber can be measured. Auto-collimator 

ensures exact and reproducible alignment of slit beam 
e  ff€cessary for corneal thickness measurements of high 
precision. 


signed by Hedbys and Mishima® to make cor- 
neal thickness measurements when the anterior 
surface of the cornea is covered by a perfusing 
solution. The pachometer was calibrated in our 
laboratory by observing glass calibration shells 
of known thickness, refractive index, and radius 
of curvature under normal saline in the perfu- 
sion chamber. 


Since the perfusion of hypertonic solutions 
over the human cornea causes considerable 
pain and reflex blinking, it was necessary in all 
experiments to anesthetize the cornea and con- 
junctiva with a topical application of 0.5% 
proparacaine hydrochloride, and in most in- 
stances the subject’s eyelids were taped open. 
Reflex blinking reduces and in some cases pre- 
vents corneal thinning to a hypertonic solution. 
All perfusing solutions were delivered from a 
constant temperature bath of 38 C at a rate of 
approximately 100 ml/min into the perfusing 
chamber. The solutions were oxygenated by 
vigorously bubbling air through them. A steady 
state of corneal thickness was obtained in each 
subject by perfusing the epithelial surface with 
a 0.9% sodium chloride solution. The chamber 
was then quickly emptied and perfusion imme- 
diately begun with a hypertonic test solution. 
Corneal thinning was measured with test solu- 
tions of sodium chloride varying from 1.3% to 
1.7%. In addition, glucose equivalent solutions 
were utilized by adding to 0.9% sodium chlo- 
ride the amount of anhydrous dextrose neces- 
sary to produce olar solutions equivalent to 
1.3%, 1.5%, 1.7% sodium chloride solu- 
the hypertonic test solution was 
for the normal saline equilibrating 
, continuous corneal thickness measure- 
were made for ten minutes. Approxi- 
ly ten readings were averaged each 30 
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Fig 2.—When hypertonic solutions are perfused 
over epithelium, human cornea will thin with time 
at a rate determined by applied osmotic force and 
water permeability of epithelium and endothelium. 


Corneal Thickness (Millimeters) 


Fig 3.—Corneal thinning curve in a normal subject 
whose anterior corneal surface has been perfused 
with 1.5% sodium chloride solution. Black circles 
are actual thinning data as determined at slit lamp 
with corneal Pachometer. Equation of curve which 
best fits data is used to calculate epithelial and endo- 
thelial permeability to water. 
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Fig 4.—Perfusion with 1.5% glucose equivalent 
solutions begun at points A and A,. Endothelial damage 
was produced at point B by moving an anterior cham- 
ber magnet across endothelium. Marked swelling of 
cornea occurs and greatly increased permeability of 
endothelial barrier is demonstrated by marked flat- 
tening of subsequent thinning curve. 
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Fig 5.—In anesthetized rabbit there is very little 
increase in stromal thickness measured just under an 
epithelial abrasion; however, such removal of the 
epithelial barrier does prevent osmotic thinning of 
cornea to perfusion with a 1.3% sodium chloride 
solution. 


seconds. Additional thickness measurements 
were made at 15 and 20 minutes. By this 
method it was possible to measure accurately 
the rate and degree of corneal thinning to 
various hypertonic solutions (Fig 2). The time 
course of corneal thinning determined in this 
fashion is governed by the permeability charac- 
teristics of the limiting layers of the cornea 
(epithelium and endothelium). Since a known 
osmotic solution is used for a known time, it is 
possible to relate the rate of corneal thinning 
directly to the hydraulic conductivity of the 
corneal epithelium and endothelium. 


To understand the mathematical theory 
which permits the calculation of membrane 
permeabilities from a corneal thinning curve, 
our previous article on this subject needs to be 
reviewed.1 In brief, a theoretical equation 
which defines the flow of water out of the 
corneal stroma in response to an osmotic force 
was constructed. Such a net water flow equa- 
tion defines corneal thinning in terms of limit- 
ing layer permeabilities and the osmotic forces 
across each barrier. Thus, the rate of shrinkage 
of the internal compartment (the corneal stro- 
ma) is governed by the permeability character- 
istics of the surrounding semipermeable mem- 
branes (corneal epithelium and endothelium) 
and the concentration gradients across each 
membrane. In simplified terms, the equation is 
a mathematical expression for volume change 
with time in the central compartment of a cell 
and is derived by following the thermodynamic 
analysis of Kedam and Katchalsky.? A similar 
approach was used by Mishima and Hedbys? in 
their in vitro measurement of water permeabili- 
ty of the rabbit cornea, and that communica- 
tion contains an appendix which gives the deri- 
vation of the time sequence equations for net 
water flow in a two compartment-one mem- 
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brane system. Our experiment differs in that 
we are dealing with a three compartment (pẹr- 
fusing chamber, corneal stroma, and anterior 
chamber of the eye)-two membrane (corneal 
epithelium and endothelium) system. The es- 
sence of the method is to drive water across the 
corneal barriers by a known osmofic pressure. 
The rate and degree at which the stroma 
changes in volume is a function of the perme- 
ability characteristics of these barriers and the 
driving force across each. Since the diameter of 
the cornea does not change during perfusio 
with hypertonic solutions, we can directly c 
late a change in volume to a change in 
thickness. The dehydrated thickness 6f the hu- 
man cornea (approximately 0.10 mm) is sub- 
tracted from the corneal thickness measure- 
ments so that changes in stromal fluid thickness 
are actually used in the calculations. We em- 
phasize that “stromal fluid volume” is the cen- 
tral compartment in our system and the dehy- 
drated portion (solids) of the human cornea is 
unavailable for osmotic activity. The corneal 
permeability values are calculated from the 
equation of that curve which best fits the mea- 
sured corneal thinning in response to perfusion 
with a given hypertonic solution. All curve 
matching and equation solving was done utiliz- 
ing a computer. A typical corneal thinning 
curve is shown in Fig 3. 


Results 


The results of this study are based on 
determinations of corneal permeability to 
water made on three subjects (ages 21 to 35 
years) with clinically normal appearing cor- 
neas and on three subjects (ages 24 to 42 
years) having central endothelial cornea 
guttata but no epithelial edema by slit-lamp 
examination. All subjects had 20/20 correct- 
ed visual acuities and normal intraocular 
pressures. 

The average value for epithelial perme- 
ability to water in normal human corneas 
was found to be 1.8 x 104 mm/min/mOsm 
(range 1.5 to 2.0). This is almost twice the 
value we previously found for the epithelial 
permeability of rabbit cornea.1 The use of a 
topically administered anesthetic, if it inter- 
feres with barrier functi may give an 











ability of the epithelium. The 
dothelial permeability in normal 


to 6.8). The ratio of endothelial to epith 
permeability for normal humans is 3.4 t 
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Water Permeability of Biological Membranes | 








s X10-11 mi dyne-! sec-! 
Species 
Membrane Human Cat Rabbit Source 
Corneal ished EPEa Present study 
epithelium 0.6 Stanley et all 


renner a penn, 


Sf, 1.4 


Corneal a 0.9 
endothelium 


Erythrocyte 1.5 
Leukocyte 0.4 
Capillary wall SpE 2.0 
Toad skin 

- Fibroblast i 


. 


Fe vrii for the rabbit it is 2 to 1. The average 
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thickness in our subjects with clinically nor- 
mal corneas before thinning was induced 
was 0.51 mm which agrees well with pre- 
viously published measurements.’ In the 
subjects with central cornea guttata, the epi- 
thelial permeability was found to be 
1.5 x 10-4 mm/min/mOsm (range 1.0 to 
1.9) the same as in our normal subjects: 
however, the average endothelial permeabili- 
ty to water was found to be 9.5 x 10-4 
mm/min/mOsm (range 7.7 to 11.6). The 
ratio of endothelial to epithelial permeabili- 
ty in these subjects is 6.3 which is nearly a 
twofold increase over that found in corneas 
without central guttata. The average thick- 
ness of 0.54 mm for the group with guttata 
is about the same as for corneas without 
clinically detectable endothelial changes. 
The presence of central cornea guttata is 
associated with increased water permeability 
of the endothelium but apparently not with 
an increase in corneal thickness. 

A comparison of water permeability of the 
corneal barriers is made with that of other 
biological membranes in the Table. For pur- 
poses of comparison all values are con- 
verted to milliliters per dyne per second. 
All values are drawn from published data 
except for the cat cornea which was mea- 







r the in vitro (Mishima and 
and the in vivo (Stanley et al!) 
ements using saline as the solute. It 
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0.5 Ussing and Anderson}!3 
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same permeability to water as the wall of 
the human red blood cell while the human 
corneal endothelium has a somewhat greater 
permeability to water than that of a muscle 
capillary. 


Comment 


Rapid and prolonged irrigation of even 
slightly hypertonic solutions such as 1.3% 
saline over the unanesthetized human cor- 
neal surface produces a great deal of pain 
and uncontrollable blinking. The fact that 
rapid blinking on the part of the subject 
during perfusion with a hypertonic solution 
can prevent the cornea from thinning indi- 
cates that the blink mechanism is very ef- 
fective in maintaining isotonic conditions 
across the epithelium. The corneal nerves 
are evidently sensitive to the tonicity of the 
fluid surrounding them as prolonged perfu- 
sion of the unanesthetized human cornea 
with normal saline at 38C causes little or 
no discomfort and little reflex blinking. An 
increase in tonicity at the corneal surface 
with stimulation of the corneal nerves leads, 
at least in part, to reflex blinking. 

There is no doubt that the corneal stroma 
will swell when the endothelium is damaged 
(Fig 4). Based on our present knowledge of 
corneal physiology, it is reasonable to as- 
sume that the limiting layers of the cornea 
act as barriers to the bulk movement of 
water, but since the cornea does not swell 
much when the epithelium is damaged!5 
(Fig 5), it would seem that it is the endo- 
thelium which determines the thickness of 
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the corneal stroma and ultimately the con- 
tinued regularity of the epithelial surface. 
Our experiments with bulk water flow indi- 
cate that it cannot be simple water movement 
in response to osmotic pressure differences 
across the endothelium which determines the 
corneal thickness because subjects having 
nearly double normal endothelial permeabili- 
ty had normal corneal thickness. Clinical use 
of the epikeratoprosthesis'® and the soft cor- 
neal lens!7 has shown that in the unscarred 
cornea it is the regularity of the corneal sur- 
face and not the state of stromal hydration 
which largely determines corneal clarity. 
Both the glued-on and the soft corneal lenses 
have been used successfully to restore a reg- 
ular corneal surface and improve vision in 
patients with damaged endotheliums, but the 
uncorrected leaking of water into the stroma 
across the endothelium eventually leads to 
stromal scarring and permanent decrease in 
visual acuity. 

Previous determinations of water perme- 
ability of the corneal layers have dealt with 
diffusional movement of water such as Co- 
gan and Kinsey’s'® investigations of diffu- 
sion of deuterium and published values of 
Donn et alt? for diffusion of tritiated water. 
Waltman and Kaufman?’ have made in vivo 
studies of human corneal endothelial perme- 
ability to the diffusion of fluorescein by 
utilizing a slit-lamp fluorophotometer in 
normal humans and in patients with corneal 
guttata. Their results are expressed in terms 
of a transfer coefficient from the cornea to 
the aqueous for fluorescein. They stated that 
there is little correlation between the en- 
dothelial permeability to fluorescein diffu- 
sion and the presence of cornea guttata, but 
they observed a 50% increase in endothelial 
permeability in two patients with marked 
cornea guttata and normal corneal thick- 
ness. They do not state whether the corneas 
had the peripheral guttata of aging or the 
central cornea guttata of early Fuchs’s dys- 
trophy. Our results for bulk water flow 
across the corneal endothelium and those of 
Waltman and Kaufman” for fluorescein dif- 
fusion across the endothelium support the 
concept of a mechanism in addition to that 
of a simple barrier for the maintenance of 
normal corneal thickness by the endotheli- 
,um. If the endothelium acted only as a 
simple barrier to osmotic and diffusional 
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movements, there would be a high correla- 
tion between endothelial permeability and 
corneal thickness. Such is apparently not 
the case based on the measurements made 
by Waltman and Kaufman? and us. In- 
creased corneal thickness may be an indica- 
tion that endothelial function pæ deteriorat- 
ed beyond the point where the increased 
leakage of water across the damaged endo- 
thelium can be compensated for by the “en- 
dothelial pump.” Our investigation sugges 
that the pump has a reserve capacity O 
least 50% since a normal corneal tbj 
was maintained even in corneas 


fold increase in endothelial permeability to - 


water. 


kaa 
Rhee et al? found a small intrinsic flow of peas 


water out of the stroma across the endotheli- 
um in the isolated cat cornea. This flow 
amounting to 3.5 xX 10-7 cm sec could be 
attributed to an endothelial pump, but since 
it is approximately only one third the hy- 
draulic conductivity of the endothelium, it 
could not by itself keep the cornea detur- 
gesced. No active ion transport system has 
yet been found in the endothelium to account 
for the metabolic bilge pump which appar- 
ently exists somewhere in the normal cornea 
to hold hydration within very narrow limits. 
To compound the dilemma, Green?! has de- 
scribed a seemingly detrimental net trans- 
port of sodium and water across the corneal 
epithelium into the stroma. To give purpose 
to such a sodium hydrating pump, it is neces- 
sary to postulate that sodium is concentrated 
or bound in the stroma to produce a sodium- 
mucopolysaccharide structure which mechan- 
ically resists stromal swelling. It is known 
that the elasmobranch (shark family) corneal 
stroma mechanically resists swelling but not 
the mammalian cornea.2? Our results as given 
herein would cause us to take exception to 
Green’s2! conclusion that the epithelium 
alone can control corneal thickness. Epithelial 
abrasion is accompanied by little stromal 
swelling (Fig 5), but in vivo endothelial dam- 
age is followed by prompt and extensive 
stromal hydration (Fig 44. It may well be 
that corneal thickness is 
proeesges; one, the delivery o 
stroma by the epithelium in order togturate 
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tion of water movement across the endotheli- 
um? = 
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Registry of Interesting Cases 


Pheochromocytoma, Medullary Thyroif 
Carcinoma, Multiple Mucosal Neuroma 


A Variant of the Syndrome 
Jules L. Baum, MD, and Martin E. Adler, Boston 


A case report and review of the literature help 
to define a syndrome consisting of highly visible 
corneal nerves, thickened eyelids, an ectopic lac- 
rimal punctum, decreased tear function, pheochro- 
mocytoma, medullary carcinoma of the thyroid, mul- 
tiple mucosal neuroma or neurofibroma, intestinal 
ganglioneuromatosis, a characteristic facies, and a 
marfanoid habitus. Multiple similarities to familial 
dysautonomia are presented. The pathogenesis of 
an associated absent flare response following an 
intradermal histamine injection is discussed. 


Ẹ HE ASSOCIATION between pheo- 
chromocytoma and carcinoma of the thy- 
roid, first described in 1932,! is now well 
established. Less frequently, these tumors 
are seen in combination with multiple muco- 
sal neuromas. In 1966, Williams and Pol- 
lock? reviewed this triple syndrome and re- 
ported three additional cases. The subject 
has also been extensively and more recently 
reviewed by Schimke et alè and Gorlin et 
al. Certain patients previously described 
within this triple syndrome exhibit other 
characteristic signs which, to our mind, set 
them apart from the pheochromocytoma— 
medullary thyroid carcinoma—multiple mu- 
cosal neuroma syndrome. These include a 
marfanoid habitus, a characteristic facies, 
pes cavus, thickened eyelids, and markedly 
visible corneal nerves. 

It is the purpose of this article to define 
this syndrome variant and to present a pa- 
tient with the syndrome who also demon- 


Submitted for publication June 7, 1971. 

From the Department of Ophthalmology, Tufts- 
New England Medical Center, Boston. 
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strates decreased tear function and an ecto 


ic lacrimal punctum. These findings have «ummm 


not been reported previously. In a recent 
article,® this patient was also shown to ex- 
hibit an abnormal response following an 
intradermal injection of histamine. This 
phenomenon will be further elucidated. 


The first reported case of the syndrome 
variant is probably that of Jorge and Brach- 
etto-Brian,® who, in 1927, reported the case 
of a young girl with a marfanoid habitus 
and neuromas of the tongue and lips who 
had a hypoactive thyroid. In 1932, Loos‘ 
presented a patient with thickened eyelids 
and tumors of the tongue, lips, and conjunc- 
tiva. The conjunctival biopsy was reported 
as neuroma or neurofibroma. A thyroid nod- 
ule was palpated, and visible corneal nerves 
were seen for the first time. In 1940, Koke 
and Braley® and van Epps et al,® describing 
the same patient, added pheochromocytoma 
to the syndrome. Their patient also had a 
palpable thyroid. No further mention was 
made of the thyroid condition. In 1965, 
Mielke et al!° described an 18-year-old boy 
with a marfanoid habitus, lip nodules, neu- 
rofibromas on the tongue, diverticulitis, and 
a thyroid carcinoma with amyloid stroma. 
There were no ophthalmic abnormalities nor 
was there any evidence of pheochromocy- 
toma. In 1969, Schimke et alè reported two 
cases of the syndrome, one of which showed 
bilateral pheochromocyto medullary thy- 
roid carcinoma, multiple of the skin, 
conjunctival neurofibromas, visi 
nerves, a marfanoid habitus, thick 
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sized the thickened lids and the displace- 
meħt of the cilia towards the cutaneous 
i surface. 7 ' 
It is difficult to document the historical 
development of the variant described here. 
. One never knows, in any given case report, 
, whether theWarious components of the syn- 
drome have failed to appear or whether 
these components were overlooked by the 
investigator. A summary of those cases char- 
rizing the present syndrome is listed in 





Report of a Case 


A 20-year-old white male high school gradu- 
e ae was admitted to New England Center Hos- 
ital on Jan 16, 1969, for evaluation of his 
f cardiac status. He was digitalized in 1968 for 
congestive heart failure following symptoms of 
congestion and wheezing. On Jan 4, 1969, he 
awoke with wheezing, frothy pink sputum, and 
rapid heart action. On Jan 11, 1969, he de- 
veloped a cough productive of yellow sputum 
and a temperature of 38.3 C (101 F). For sever- 
al months, he had been suffering with head- 
aches, palpitations, and sweating. 

Past History.—Birth weight was 3.85 kg (814 
Ib). He was born with “tumors of the mouth.” 
These were burned off at an early age but 
regrew. Multiple episodes of cyclic vomiting 
occurred during early childhood. On Aug 2, 
1962, a cheiloplasty of the upper lip and a 
partial glossectomy of the anterior third of the 
tongue was performed to remove tumors grow- 
ing on the buccal mucosa of the lip, to reduce 
the size of the macrocheilia, and to remove 
lesions from the tongue which were like “bar- 
nacles on the bottom of a ship.” Histopatholog- 
ic diagnosis of tongue and lip revealed multiple 
neurofibromas. In August 1963, there was a 
mild episode of pyloric obstruction. Because of 
severe tooth decay and poor enamel, he had ten 
teeth extracted on Aug 3, 1966, in addition to 
two odontectomies, a gingivectomy, and exci- 
sion of three more oral neurofibromas. In 1967 ; 
gynecomastia was first noted, 

Family History.—His father was 45 years of 
age; mother, 42 years; one brother, 21 years; 
three sisters, 18, 12, and 2 years: all living and 
well. 








rate which varied from 70 to 
r minute. Height was 180.3 cm (5 
inches). Temperature was 38.3 C. He 
l and thin, and his upper and lower 
ities were exceptionally long in relation 
s torso. He had arachnodactyly, bilateral 
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pes cavus, pectus carinatum, and scoliosis. 
There was no beard or axillary hair, but there 
were normal pubic hair and external genitalia. 
There was a peculiar and characteristic facies 
(Fig 1) with prominent orbital ridges, a thick- 
ened nose with a broad root, prominent ears, 
small zygomatic arches, minimal micrognathia, 
thickened tarsi of the eyelids (Fig 2), and 
large, thick, nodular lips. He looked quite dif- 
ferent from all other family members. A nasal 
displacement of both lower lacrimal puncta was 
seen. There was a 1X1X1 mm yellowish 
mass in the bulbar conjunctiva of each eye near 
the limbus (Fig 3). The conjunctiva appeared 
heaped up 0.3 mm high in several areas at the 
limbus in each eye with a steep central edge, 
resembling the white cliffs of Dover. Multiple 
whitish strands were also seen in the bulbar 
conjunctiva of both eyes in a sunburst pattern 
around the cornea 360°. Slit-lamp examination 
of the cornea revealed a large white arborizing 
stromal nerve pattern in each eye (Fig 4). The 
pupils were round, regular, and equal at 4 mm 
in each eye. They reacted briskly to light and 
the near reaction. They dilated poorly with 
tropicamide 1% drops, but there was a slow 
total dilation following phenylephrine 10% 
and cyclopentolate 1% drops. Examination of 
the mouth revealed a high arched palate, a 
reduced number of teeth with severe decay, 
and a tongue with a scalloped irregular edge 
from the previous surgery. Gynecomastia was 
present. The thyroid was easily palpable. A 
grade 2/6 systolic ejection murmur was heard 
at the upper and lower left sternal border. The 
electrocardiogram was abnormal with nondi- 
agnostic repolarization changes. Chest x-ray 
films showed an infiltration of the left lingula. 
A diagnosis of pneumonia was made. A good 
response followed physiotherapy and intermit- 
tent positive pressure breathing. 


Hemoglobin, hematocrit, white blood cell 
count and differential, platelets, blood urea ni- 
trogen, creatinine, total protein and albumin/ 
globulin, total bilirubin, serum sodium, potas- 
sium, chloride and carbon dioxide, total iron 
binding capacity and serum iron, prothrombin 
time, and urinalysis values were all within 
normal limits. Westegren sedimentation rate was 
71 mm in one hour. Serum calcium was 10.0 mg/ 
100 ml; serum phosphorus, 3.5 mg/100 ml; alka- 
line phosphatase, 4.5 Bodansky units; uric acid, 
6.6 mg/100 ml; serum glutamic oxaloacetic trans- 
aminase, 50 units; serum glutamic pyruvic 
transaminase, 55 units; and lactic acid dehydro- 
genase, 130 units. The 4-hydroxy-3-methoxy- 
mandelic acid (vanillylmandelic acid [VMA]) 
was 56 mg (24-hour urine). A thyroid scan 
revealed two cold areas, and the thyroxine 
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iodine (T,I) was 6.5ug/100 ml. Results of a test 


for cold agglutinins were negative. A 24-hour Clinical Findings in 16 patients 


urine protein value was 1.1 gm. Urinary 17-ke- Case, Year, Age (yr)*/Sex Pheochromocytomat 
tosteroid excretion was 10.5 mg, and plasma 1,6 1927, 8/F Undetermined 3 
cortisol was 21.1ug/100 ml at 8 AM. A Berry 

spot test for urine mucopolysaccharide was 2,7 1932, 36/F Undetermined 

negative. There was a large “spot” in the area - ao 
of methionine. A selective arteriogram showed | 
bilateral adrenal tumors. An electroenceph- 3,8.9.12 1940, 28/M + (28) 


alogram showed no abnormalities. Following 
two-way high voltage chromatography, the ami- 
no acid pattern in the urine was seen to be 
normal. Results of the nitroprusside test for 
homocystine were normal. 


4,12 1956, 37/F ++ (13) 





Based on the above data, a diagnosis was 5,12 1956, 36/M + (36) 
made of probable medullary carcinoma of the > 
thyroid and pheochromocytoma. 6,1314 1958, 13/M Undetermined Re 

On Feb 7, 1969, bilateral pheochromocytomas i£ 


area of apparent metastasis. Histopathology 

corroborated the diagnosis of benign pheo- 8.15 1964, 19/F deta nine 

chromocytoma, and a liver biopsy revealed mét- 

astatic medullary carcinoma of the thyroid with 

amyloid stroma. The patient was subsequently 9,10 1965, 18/M Undetermined 

maintained on a regimen of prednisone 2.5 mg 

by mouth three times daily, fludrocortisone 

(Florinef) acetate 0.1 mg by mouth daily, and 

thyroid, 180 mg by mouth daily. 113.11 1968, 53/F Not clinically detected 
The endocrine investigation showed that se- 

rum calcitonin levels were consistently elevated 

on 12 occasions, ranging from 10 to 22 Medical 

Research Council mU/ml.19 12,31! 1968, 25/M ++ (25) 


On Jan 25, 1969, while receiving only the 
above medications, a 1:1000 intradermal his- 
tamine injection (0.02 ml) was given on the 
flexor surface of the forearm. The patient expe- 
rienced pain, a well-developed wheal formed, 
but no flare appeared over a period of 30 
minutes. A 1 mm erythematous areola sur- 
rounded the wheal. A Schirmer test revealed 1 14,17 1969, 15/M Undetermined ba 
mm of wetting in each eye after five minutes. 
Following a vigorous sniff of ammonia which 


ee s : i 5 
ere excised and a liver biopsy taken in the 713 1959, 9/F An RSS 
en | 


10,2 1966, 33/F + (24) 


13,16 1968, 19/F Undetermined 


: > 15,18 1970, 15/F determi 
produced choking and coughing, no tears were / Undetennore 
seen. A biopsy of the conjunctival mass in the. | i6 present cae6, 2... = oie ee ee 
right eye showed the lesion to be a plexiform 1970, 20/M ++ (20) 
neuroma. Sucrose 1M and hydrochloric acid 
0.03M were easily identified in a taste test. 
On Nov 18, 1969, asymptomatic extensive 
skeletal metastases were seen on x-ray film. On * At initial examination. 
Nov 20, 1969, epinephrine 1:1000 produced no + + indicates unilateral; ++, bilateral; (), age at time 
f oe A : K Fes of diagnosis. 
change in pupillary size following topical instil- t Location alone implies nodule, histology unknown. 


lation. On Nov 21, 1969, methacholine chloride 
2.5%, also failed to modify pupillary size. The 
corneal nerves, which had been very prominent, Cochet-Bonnet aesthesiometer. 
had faded markedly and were much less white, dermal histamine injections, 1:1000,“were per- 
but still were well visualized on slit-lamp exam- formed on the left arm, back, and Reft calf. 
ination. Corneal sensation was slightly reduced Once again, a good wheal with no flaye was 
with a five-scale reading in the right eye anda seen in all locations. Intradermal histamine 
four-scale reading in the left eye with the injections performed on the patients sið 
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_ With the Syndrome Variant 
sh — PY Sg RSC amore a> vrs seen oppure ae neers ny eae ce ee eS SA SSE SEE a E a aa a a a 
EF __ Thyroid Oralt Oculart Other Pertinent Findings 
ora Hypofunction Tongue neuroma (4), Undetermined Marfanoid habitus, poor 
lip neuroma dentition, prognathism 

Palpable nodule Tongue, lip (23) Conjunctival neuroma or Pigmented areas on arms, 
a ~“ i neurofibroma, visible late menarche 
bs corneal nerves, thick 

eyelids 
Palpable Undetermined Conjunctival plexiform Marfanoid habitus 


neuroma, visible 
corneal nerves 


Conjunctival plexiform 


neuroma, visible corneal 
nerves, plexiform neuroma 














Undetermined 





of eyelid 
Undetermined Undetermined Conjunctiva, visible 
corneal nerves 
oe we ndetermined Tongue neuroma(2mo), Eyelid neuroma (4), Nasal and laryngeal 
lip neuroma (2 mo), conjunctiva, visible nodules (2 mo) 
—_ thick lip corneal nerves 
— Undetermined Tongue (1), lip (1), Eyelid plexiform neuroma, 5% 
> buccal mucosa visible corneal nerves 
Undetermined Lip, palate, and Conjunctival and eyelid Oligomenorrhea 
gingiva neuroma neuroma, visible 
corneal nerves 
Medullary carcinoma Tongue neurofibroma Undetermined Marfanoid habitus, 
(18) (birth), lip (birth) diverticulitis, 
pes cavus 
Medullary carcinoma Tongue and lip Eyelid Pes cavus 
(29) plexiform neuroma 
Medullary carcinoma Tongue and palate Thick eyelids, visible corneal Acromegalic facies, 
(37) neurofibroma, thick nerves, conjunctiva kyphosis, hyperexten- 
lip sible joints, impaired 
bowel motility 
Medullary carcinoma Thick tongue and lip Conjunctival neurofibroma and Peculiar facies, long 
(17) neuroma, visible corneal thin hypotonic ex- 
nerves, thick eyelids tremities, high arched 
feet, kyphosis, megacolon, 
skin tumors 
Medullary carcinoma Tongue neuroma, thick Eyelid neuroma Marfanoid habitus; 
(18) lip pigmentation of hands, 
feet, and circumorally; 
pes cavus, proximal 
myopathy 
r Medullary carcinoma Tongue and lip Thick eyelids Marfanoid habitus, 
(16) neuroma gastrointestinal 
gangloneuromatosis 
Medullary carcinoma Tongue, lip Thick eyelids, visible Marfanoid habitus 
(?) corneal nerves 
Medullary carcinoma Tongue and lip Thick eyelids, conjunctival Marfanoid habitus, 

(20) neurofibroma (birth), neuroma, visible corneal characteristic facies, 
buccal mucosa nerves poor dentition, 
neurofibroma (birth) decreased tear function, 

_ abnormal intradermal 
~- histamine response 
ld 







resulted ormal wheal and flare responses. blood pressures showed a maximal systolic 
Two-p punctate staining with fluorescein pressure of 114 mm Hg and a maximal diastolic 
was #een covering the lower third of both pressure of 80 mm Hg. T,I studies were also 
co A found to be within normal limits postoperative- 
o postoperative VMA levels were 7.5 mg ly. The patient was again seen on Jan 19, 1970, ° 
`. 274 6.6 mg (24-hour urine). Postoperative at which time he was cachectic with marked 
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weight loss. There was generalized lymphade- 
nopathy and lumbosacral bone pain. A course 
of x-irradiation therapy to the lumbosacral 
spine produced symptomatic relief. However, 
his weight loss and downhill course continued. 
He died on April 29, 1970. Permission for 
autopsy was denied. 


Comment 


Because of the rarity and multiple system 
involvement of the variant described here, it 
has previously not been separated from the 
pheochromocytoma—medullary thyroid car- 
cinoma—multiple mucosal neuroma com- 
plex. 

Highly Visible Corneal Nerves and Med- 
ullated Retinal Nerves.—The first report of 
highly visible corneal nerves as part of the 
present syndrome was probably that of 
Loos.? Koke and Braley® and van Epps et 
al? describing the same patient, were the 
first to report “medullated” corneal nerves 
in combination with pheochromocytoma. In 
addition, Sutherland and Mayou” reported 
ocular neurofibroma associated with visible 
corneal nerves. 

Both large and small nerve trunks are 
seen entering the cornea at the limbus. The 
large white trunks are located mainly in 
midstroma, while smaller branches are seen 
randomly in anterior and posterior stroma 
[Fig 4]. Braley!? described the larger nerve 
trunks as entering the cornea between the 
anterior two thirds and the posterior one 
third of the stroma. He also reported small 
bulbous enlargements at the bifurcations. 
These enlargements were not seen in the 
present case. Calmettes et al'® stated that 
the nerve trunks entered the cornea in two 
different patterns, a midstromal entry and a 
less numerous superficial stromal entry. 

Although no histopathologic studies have 
been performed on the corneal nerves, their 
visibility is probably due to myelination. A 
clue suggesting that visibility of the nerves 
is due to myelinization is the fact that there 
are multiple reports of medullated retinal 
nerves in combination with neurofibroma- 
tosis.*1-24 

The slowly progressive diminution in the 
visibility of the corneal nerves over a period 
of months following excision of the pheo- 
chromocytoma is an interesting and inexpli- 
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cable finding. Braley!2 has reported the 
same phenomenon. i 
Visible corneal nerves have been described 
in various other conditions such as kerato- 
conus,25 a variant of Refsum’s syndrome,”® 
primary amyloidosis,!! and “cojloidin skin” 
syndrome.?? However, the nerves in these 
conditions are clinically thinner and much 
less visible than in the syndrome variant. In 
1934, Schornstein?8 described a patient wit 
highly visible corneal nerves but mentio 
no other stigmata. The highly visibly cor- 
neal nerves of the type descri in the 
present case are suggestive, if not pathogno- 
monic, of this syndrome variant. Whenever 







this type of corneal nerve pattern is sei; ~ 
medullary carcinoma of the thyroid ang@"™™ 


pheochromocytoma must be ruled out. 
Medullary Thyroid Carcinoma and Pheo- 
chromocytoma.—Carcinoma of the thyroid 
in combination with pheochromocytoma was 
first described in 1932.1 Following multiple 
case reports, DeCourcy and DeCourcy,?® in 
1952, suggested that a significant number of 
patients with pheochromocytoma also had a 
coexistent goiter or thyroid carcinoma. In 
1965, Williams,?° Schimke and Hartmann,’ 
and Sapira et al3? more clearly defined the 
pheochromocytoma—medullary thyroid car- 
cinoma syndrome by suggesting the bilater- 
ality of the pheochromocytoma, the almost 
constant medullary type of thyroid carci- 
noma, and the familial nature of the syn- 
drome. Most often, this syndrome occurs 
with no other associated abnormalities and 
may represent a single gene type of autoso- 
mal dominant inheritance.2! Whereas most 
pheochromocytomas are unilateral, they are 
bilateral in approximately 70% of pheo- 
chromocytoma—medullary thyroid carci- 
noma cases.22 Approximately 10% of all 
thyroid carcinomas are of the medullary 
type.34 Although there is early lymph node 
involvement, survival time is long.* Histo- 
logically, the thyroid consists of solid sheets 
and islands of cells, and the stroma contains 
a variable amount of amyloid.*° It has been 
reported that this tumor retes calciton- 
in,36 serotonin,®? and pros 
calcitonin is probably produced 
follicular cells®® of the thyroid, tha same 


cells that seem to give rise to the m lary 
carcinoma.!®34 Excess calcitonin induces 









A 


decreased plasma calcium and inorganic ge 
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Fig 1.—Face and body habitus. Note characteristic 
facies, thick lips, and pectus carinatum. 






1 





Fig 2.—Right eye. Note abnormally thickened eye- 
lids with displaced cilia. 


Fig 3.—Plexiform neuroma of the bulbar conjunctiva 
at seven o'clock near limbus, left eye. 





Fig 4.—Highly visible corneal nerves, right eye. 
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: phosphorus concentrations and an increased 
circulating parathyroid hormone concentra- 

a 

S curs secondary to the calcitonin release. 

1 Occasionally, mucosal neuromas have been 
chromocytoma—thyroid carcinoma syn- 
drome. 28.33 ,40-43 
onjunctival tumors are a well-established 
p of the present syndrome. They have 
roma or*xeurofibroma.*:1!-16 Clinically the 

. lid margins are thickened, either uniform- 

| "When thickened uniformly, the lids appear 

P oa except for what seem to be markedly 
ward the cutaneous surface. This has been 
emphasized by Knox et al.11 Both the palpe- 
vas are sites of involvement. The palpebral 
conjunctival tumors are usually between 0.6 
close to the lid margin, adding to the nodu- 
lar thickened appearance of the lids. The 
lowish, subconjunctival and intraconjunc- 
tival lesions, usually 1 to 2 mm in diameter, 
ters of the limbus within the palpebral fis- 
sure. They have previously been described 
vernal catarrh. The present case, in addition 
to uniformly thickened lid margins (Fig ANE 
form neuroma of the limbal conjunctiva 
(Fig 3), also showed the neuroma heaped 
arc-like strip at the limbus occurring irregu- 
larly 360° in both eyes with a steep central 
mettes et al!3 have described a similar le- 
sion. Our case also shows multiple white 
medullated nerves, radiating out from the 
cornea 360° in a sunburst appearance. 
relationship between the phakomatoses and 
various aspects of the present syndrome has 
presents a thorough review of neurofibromas 
involving the lids, conjunctiva, and cornea. 


tion. Parathyroid hyperplasia probably 

r reported in, combination with the pheo- 
i Eyelids and Conjunctiva.—Eyelid and 
either þeen identified histologically as neu- 
ly®-7.11,17,18 or irregularly in nodules.12-13,15,16 
thickened tarsi. The cilia are displaced to- 
bral?.3.1-9,11-14 and bulbarë.1-9.11-15 conjuncti- 

to 3.0 mm in diameter and are often located 
bulbar conjunctival tumors are smooth, yel- 
slightly elevated and within a few millime- 

as resembling a pinguecula or lesions of 

+- an ectopic lacrimal punctum, and a plexi- 
up as a 0.3 mm, elevated, white-yellow thin 

edge and a sloping peripheral edge. Cal- 
cords within the conjunctiva, presumably 
Relationship to’ the Phakomatoses.—The 

been reported previously. Calmettes et al! 

- Approximately 5% of pheochromocytomas 
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have been reported associated with multiple 
neurofibromatosis.44 Von Hippel-Lindau dis- 
ease, in combination with pheochromocy- 
toma, has also been reported.*4-47 Scoliosis 
and kyphosis, seen in the present case, have 
been associated with neurofibromatosis.‘4 

Gastrointestinal Involvement.—Several 
authors reporting cases of the present syn- 
drome variant describe gastrointestinal ab- 
normalities. Mielke et al!° report the case of 
an 18-year-old boy with microscopically con- 
firmed diverticulosis, but no comment on 
ganglion cells is made. Histologic observa- 
tion of diffuse ganglion cell involvement of 
the gastrointestinal tract in the present syn- 
drome has been confirmed.?:17 Williams and 
Pollock,? reporting the pheochromocytoma 
—medullary thyroid carcinoma—mucosal 
neuroma syndrome, describe a diffuse gan- 
glioneuromatosis of the intestines and suggest 
these tumors represent an abnormal number 
of both ganglion cells and axons. Normann 
and Otnes? point out that this diffuse gan- 
glioneuromatosis is distinctly different from 
intestinal neurofibromatosis and also from 
the more localized type of intestinal ganglio- 
neuromatosis. The diagnosis in their case 
was confirmed by rectal biopsy. Rectal biop- 
sy should be performed in cases in which the 
syndrome is suspected. Our patient was sus- 
pected of having a mild pyloric obstruction, 
but no further studies were performed. Diar- 
rhea is a frequent symptom and may relate 
to the production of serotonin by the medul- 
lary thyroid carcinoma.‘8 

Genetics.— Although there is a definite ge- 
netic background for the pheochromocytoma 
—medullary thyroid carcinoma syndrome 
and the pheochromocytoma—medullary thy- 
roid carcinoma—amultiple mucosal neuroma 
syndrome, the variant described here has no 
such well-defined genetic component. In 
fact, to the best of our knowledge, the only 
recorded family history of pheochromocy- 
toma, medullary thyroid carcinoma, or other 
characteristic abnormalities associated with 
the variant described here occurred in the 
father of patient 10 in the Table. He was 
reported to have had very thick lips and 
eyelid and tongue lesions similar to his 
daughter. At age 21, he had a partial thyroid- 
ectomy and died at age 38 fellowing ab- 
dominal surgery. He also had a history of 
palpitations, intolerance of fat and com- 
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plained his face felt hot. It cannot be deter- 
mined whether the absence of recorded data 
concerning offspring of patients with this 
syndrome is attributable to incomplete re- 
cording or failure of these patients to marry 
and reproduce. Since the pheochromocy- 
toma-medullary thyroid carcinoma syn- 
drome is probably inherited as an autosomal 
dominant trait,?1 no family history in pa- 
tients with this syndrome variant would be 
highly improbable if this syndrome were 
merely a variant of a pleiotropic gene. 


Since this syndrome involves multiple or- 
gan systems and seems to be without a 
strong hereditary component, the cause of 
the syndrome remains obscure: It is possible 
that the syndrome involves a mutation 
which affects a stem cell. Ljungberg et al*® 
suggest that the disorder involves the chro- 
maffin-cell system since they found common 
histochemical and fluorescent staining char- 
acteristics for both the pheochromocytoma 
and medullary thyroid carcinoma. Schimke 
et al? further suggest that the medullary 
thyroid carcinoma may be derived from 
neural crest tissue. Thus, this syndrome may 
be due to a mutation which affects the chro- 
maffin-cell system at an early developmental 
stage. We would like to emphasize that this 
postulate is purely speculative. 


Age of Onset of Lesions.—As can be seen 
from the Table, the various lesions associ- 
ated with the present variant have a vari- 
able age of onset. It was often difficult to 
differentiate age of onset from age at time 
of diagnosis. Both pheochromocytoma and 
medullary thyroid carcinoma were usually 
first diagnosed in the second or third dec- 
ade. The earliest age of diagnosis for the 
former was at 13 years!2 and for the latter 
15 years.17 The tumors of the lips and 
tongue are usually present by the second 
decade. In the case of Mielke et al,!° they 
were seen at birth, and several authors have 
reported their appearance before age 5 
years.®.13,14 Eyelid tumors have been noted 
at age 4 years.!3.14 Since the conjunctival 
tumors and visible corneal nerves are more 
subtle signs, there is no significant informa- 
tion as to age of onset of these lesions. They 
are usually both reported between the sec- 
ond and fourth decade. Visible corneal 
nerves have been described at age 9 years."® 

Similarities Between the Present Syn- 
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drome and Marfan’s Syndrome.—The simi- 


larities between the present syndrome “And 
Marfan’s syndrome are striking; yet differ- 


ble. Similarities include arachnodactyly, dol- 
ichostenomelia (long, thin limbs), pectus 
carinatum or excavatum, hyperextensibility 
of joints, kyphoscoliosis, a sparsity of subcuta- 
neous fat, and paucity of muscular sub- 
stance. Differences include the absence of 
ectopia lentis, cardiovascular anomalies, afd 
genu recurvatum in the present syngrome. 
Although pes cavus, present in thig case, is 
not a usual component of Marfan’s syn- 
drome, it has been reported as occurring as 


a 


“a 


ences between the two are easily demonstra” - 


N 


part of the syndrome,5° including Marfa Sm. 
original case.5! Our patient had no evidence" 
of homocystinuria. Case 1, 3, 9, and 12 to -4 


15, and the present case demonstrate a mar- 
fanoid habitus (Table). It is difficult to 
state at what age the marfanoid habitus first 
appears. Scant information exists in the lit- 
erature. In one of the patients of Knox et 
al,11 the eyelids became puffy and the face 
elongated over a period of years. 


Similarities Between Present Syndrome 
and Familial Dysautonomia.—The present 
case has several features in common with 
familial dysautonomia, the Riley-Day syn- 
drome.®2:53 Our patient exhibited cyclic vom- 
iting as a child, marked tooth decay, de- 
creased tear function, pes cavus, scoliosis, 
and an abnormal flare response to an intra- 
dermal histamine injection. However, the 
following were all within normal limits: sen- 
sitivity to pain, corneal sensation, electroen- 
cephalogram, motor coordination and reflex- 
es, responses to taste, fungiform papillae of 
the tongue, and pupillary response to 25% 
methacholine. There was no history of postur- 
al hypotension or drooling, and he was not of 
Jewish extraction. Smith and Dancis** have 
suggested that there are superficial similari- 
ties between pheochromocytoma and famil- 
ial dysautonomia, namely a family history, 
hypertension, erythematous blotching of the 
skin, excessive sweating, and postural hypo- 
tension. Riley®5 also reported similarities be- 
tween these two entities. 

Smith and Dancis®* have shown that the 
results of the intradermal histamine-test in 
patients with familial dysautonomia are ab- 
normal in that the flare response is absent. 
They! have also shown that in patients 
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with pheochromocytoma, the flare response 
may be temporarily reduced in size and 
~- intensity, but it returns to normal within 
ewo weeks following excision of the pheo- 
chromocytema. 
> The similarities between the present syn- 
drome and familial dysautonomia prompted 
us to perform an intradermal histamine test 
in our patient. A similar absence of the flare 
response was found.® 
Im a study of 92 relatives of another fami- 
ly group with pheochromocytoma and/or 
medullary, carcinoma of the thyroid, an in- 
tradermal histamine test was performed 
` only on those individuals with a definite 
, «agnosis of medullary thyroid carcinoma. 
-e-wOf the six individuals tested, three had a 
reduced intensity of the flare. The other 
three patients had a normal flare response. 
Of the three with the reduced flare, one had 
no evidence of pheochromocytoma, one had 
a pheochromocytoma excised long before the 
histamine test, and one had a pheochromo- 
cytoma at the time of testing. 
Despite the errors associated with subjec- 
tive grading of the flare intensity, the results 
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of this small sampling suggest that the ab- 
normal flare response may be related to the 
medullary carcinoma of the thyroid. The 
loss of flare may be due to a substance 
which inactivates or degrades histamine. On 
the other hand, this syndrome, which also 
involves the peripheral nervous system, may 
in some way interfere with the axon reflex. 
In a recent article Baylin et alë" demonstrat- 
ed abnormally elevated serum and tissue 
levels of histaminase associated with medul- 
lary carcinoma of the thyroid. 


This investigation was supported in part by Pub- 
lic Health Service grant EY-00493 from the National 
Eye Institute. 

The endocrine investigation was carried out under 
the auspices of Kenneth Melvin, MD. 


Key Words.—Pheochromocytoma; medullary 
carcinoma of the thyroid; multiple mucosal 
neuromas; visible corneal nerves; marfanoid hab- 
itus; decreased tear function; abnormal intra- 
dermal histamine response. 
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A 30-year-old Negro man presented with a sub- 
hyaloid and vitreous hemorrhage in the left eye. 
He had chronic myelogenous leukemia of four 
years’ duration but had been untreated for the past 
year. The peripheral leukocyte count was 250,000/ 
cu mm. Ne®vascular tufts arose from retinal arte- 
riovenous shunts just anterior to the equator in the 
superior and temporal quadrants of both eyes. 


These extended into the vitreous, accompanied by 
> brous proliferation. They resembled the prolifera- 


tive fibrovascular lesions (“sea fans”) seen in 
hemoglobin sickle cell-hemoglobin C retinopathy. 
This patients hemoglobin was AA, however. He 
had no evidence of occlusive vascular disease, 
and the protein electrophoretic pattern and results 
of a glucose tolerance test were normal. Retinal 
neovascularization has not previously been reported 
as a consequence of leukemia. 


I T HAS LONG been known that patients 
with leukemia and related disorders may 
develop changes in the retina and choroid.1-7 
These include “sheathing” of vessels, dila- 
tion and tortuosity of veins, hemorrhages 
which may be intraretinal, preretinal, or 
subretinal and which may have white inclu- 
sions—the so-called “Roth spots” —exudates, 
papilledema, and retinal or choroidal infil- 
trates of leukemic cells. Retinal neovascular- 
ization, however, which is a prominent fea- 
ture of several ocular and systemic diseases 
has not been described previously as a part 
of leukemic retinopathy. 

The young Negro man reported here had 
chronic, myelogenous leukemia of at least 
four years’ duration. He suffered a massive 
subhyaloid and vitreous hemorrhage in one 
eye and was found to have peripheral retinal 
neovascularization bilaterally. The appear- 
ance and distribution of new vessel and fi- 
brous tissue prolifération was similar to that 
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previously described in patients with sickle 
cell-hemoglobin C (SC) retinopathy.8-10 Our 
patient, however, had AA hemoglobin on 
several determinations, and extensive evalua- 
tion revealed no cause for his retinal lesions 
other than chronic myelogenous leukemia. 


Report of a Case 


A 30-year-old Negro man presented to the 
Wilmer Clinic on June 2, 1970, with sudden, 
painless loss of vision in the left eye 24 hours 
previously. Four years earlier, during the 
course of a preemployment physical examina- 
tion, he was found to have splenomegaly which 
led to the diagnosis of chronic myelogenous 
leukemia for which he was treated with busul- 
fan. The patient maintained good general 
health, and continued to participate in vigorous 
sports as well as work. He was last seen by his 
private physician in March 1969 with a hema- 
tocrit reading of 41% and a white blood cell 
count (WBC) of 64,000/cu mm. Busulfan, 6 


Fig 1.—Multiple neovascular proliferative lesions 
just anterior to equator at nine o'clock OD seen at 
time of admission. Tufts project into vitreous. A 


tortuous arteriole is seen above lesions at center, and 
dilated venules appear at lower right. Peripheral to 
large tufts at center is an occluded venule which ap- 
pears white and which branches near left edge of 
Figure. 
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Fig 2.—Drawing of fundus OD showing location of 
neovascular tufts. In addition to neovascular lesions, 
dilated, abnormal vessels are shown in one o'clock and 
eight o’clock meridians. 


mg/day, was prescribed, but the patient did not 
take this medication and was lost to follow-up 
until he appeared at the Wilmer Clinic in June 
1970. He had had no prior ophthalmologic 
examinations, but his visual acuity, checked at 
his place of employment in May 1970, was said 
to have been 20/20 OD and 20/30 OS with 
correction. 

Initial ophthalmic examination at Wilmer 
revealed visual acuity of 20/20 OD with a 
—1.00 spherical correction. Vision OS was hand 
motions at six inches with good light projection 
to all quadrants. Results of external and slit- 
lamp examination of both eyes were normal 
except for 1+ red blood cells in the anterior 
vitreous of the left eye. Comma-shaped dilata- 
tions of the conjunctival vessels were absent.! 
The pupils were equal and briskly reactive. 
Tensions and gonioscopy were normal OU, and 
visual fields were full in the right eye. Exami- 
nation of the fundi revealed moderate dilata- 
tion and tortuosity of veins at the posterior 
pole of the right eye, but there was no sheath- 
ing, and no exudates, hemorrhage, or leuke- 
mic deposits. The disc and macula were normal. 

Just anterior to the equator, multiple, small, 
white proliferative tufts were seen protruding 
into the vitreous in the superior and temporal 
quadrants (Fig 1 and 2). Arterial and venous 
feeders extended to each of these proliferations, 
and fine-caliber new vessels grew in a fan- 
shaped pattern into the fibrous tufts. The ap- 
pearance was markedly similar to the neovascu- 
lar “sea fans” previously described in cases of 





Fig 3.—Superotemporal periphery OS at time of ad- 
mission. A large preretinal hemorrhage extends be- 
neath posterior hyaloid face obscuring details of central 
fundus. Its border produces curved margin which 
extends from upper left to lower right. At top of Figure 
is seen a large, white neovascular tuft, while just below 
and at right of this, at margin of hemorrhage, are 
white, occluded vessels. 


Fig 4.—Drawing of fundus OS at time of admission 
showing extent of preretinal hemorrhage and location 
of neovascular tufts and abnormal! vessels. 





SC retinopathy.810 In the fundus of the left 
eye, a large, fresh hemorrhage obscured the 
entire posterior pole and extended above and in 
front of the retina in a dome-shaped cénfigura- 
tion behind the posterior hyaloid face. Cells in 
the vitreous produced moderate haze. Peripher- 
al to the hemorrhagic area in the superior and 
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Fig 5.—Early venous phase of a fluorescein angi- 
ogram performed June 3, 1970, two days after admis- 
sion. Same region of right fundus photographed in Fig 
1 is shown. All neovascular tufts have filled with dye, 
and early leakage is evident. Note absence of a retinal 
capillary pattern surrounding neovascular lesions and 
distal to them (left side of Figure). 


temporal quadrants were several large, fibrous 
proliferations extending into the vitreous and 
containing tufts of neovascularization (Fig 3 
and 4). Fluorescein angiography (Fig 5) dem- 
onstrated filling of the neovascular tufts with 
leakage of dye from the abnormal vessels. Arte- 
rial and venous feeder vessels were clearly 
delineated, and surrounding the neovascular 
tufts were extensive capillary-free zones like 
those described in the fundus picture of SC 
retinopathy.® 

Physical examination revealed a husky, well- 
developed young Negro man in no distress. The 
pulse rate was 66 beats per minute and regular, 
and the blood pressure was 130/70 mm Hg. 
The carotid pulses were full bilaterally without 
bruits. Examination of the abdomen revealed 
no palpable hepatomegaly, but the spleen tip 
could be felt two fingerbreadths below the left 
costal margin. Results of neurologic examina- 
tion were normal. 

Laboratory studies revealed a hematocrit 
reading of 32% and a WBC of 250,000/cu mm. 
The differential showed 0.5% metamyelocytes, 
33% myelocytes, 37% juvenile neutrophiles, 
28.5% mature neutrophiles, and 0.5% lympho- 
cytes. There were no blast forms. The platelet 
count was 250,000/cu mm. Urinalysis was nor- 
mal. Multiple blood chemistries were normal, 
except for a uric acid value of 8.2 mg/100 cc, a 
serum lactic dehydrogenase level elevated to 
405 units, and a leukocyte alkaline phosphatase 
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value which was markedly diminished at 8 units 
as opposed to 102 units for a control. A bone 
marrow aspirate revealed a hypercelhilar mar- 
row with granulocytic hyperplasia but with 
normal maturation and no increase in myelo- 
blasts. Attempts to determine the presence of a 
Philadelphia (Ph’) chromosome!2 were unsuc- 
cessful for technical reasons. An oral glucose 
tolerance test showed a fasting value of 105 
mg/100 cc; at one hour, 164 mg/100 cc; at two 
hours, 120 mg/100 cc; and at three hours, 
83 mg/100 cc. Serum protein electrophoresis 
demonstrated a normal pattern. Sickle cell 
preparations using sodium metabisulfite were 
repeatedly negative, and two hemoglobin elec- 
trophoretic patterns showed AA hemoglobin. 


Thus, the patient was believed to have 
chronic myelogenous leukemia in relapse. On 
June 3, 1970, he began receiving allopurinol, 
200 mg three times daily, fluids forced to 
2,500 cc/day, and sodium bicarbonate 2.4 gm 
three times daily. Three days later, busulfan, 8 
mg/day, was started. On June 9, the patient 
underwent photocoagulation to the vessels feed- 
ing the neovascular tufts in the right eye. The 
West German Zeiss xenon photocoagulator was 
used at an energy setting of green I with a 4.5° 
image field and an iris diaphragm setting of 3. 
During treatment, the vessels were seen to 
contract at the site of photocoagulation, but 
opened shortly after the initial spasm. Treat- 
ment could not be given in the left eye because 
the massive hemorrhage obscured the feeder 
vessels. Shortly thereafter, all fundus details 
were obscured by extension of the hemorrhage 
into the vitreous. Heavy photocoagulation to 
the right eye was repeated on Sept 25. 


The patient returned to Wilmer on Dec 18, 
at which time visual acuity was 20/20 OD and 
hand motions at 18 inches OS. The appearance 
of the posterior pole of the right eye was 
unchanged, and in the periphery pigmented 
photocoagulation scars were seen about blood 
vessels feeding the neovascular tufts. The ves- 
sels appeared markedly narrowed but still pa- 
tent. Repeat fluorescein angiography demon- 
strated delayed filling of the neovascular le- 
sions, but all still showed late fluorescence and 
leakage. Cells and vitreous strands obscured 
details of the left fundus. 

In view of the failure of two heavy applica- 
tions of photocoagulation to close the vessels 
feeding the neovascular tufts in the right eye, 
and the potential hazards of retinal hemorrhage 
or hole formation from further photocoagula- 
tion, it was elected not to give further treatment 
to the right eye because of the poor long-term 
prognosis of the hematologic disease. a 
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Comment 


Although retinal neovascularization has 
not previously been described in the leuke- 
mias, it is probable that our patient's 
marked leukocytosis and the resulting in- 
creased blood viscosity was a principle etio- 
logic factor in his retinopathy. No other 
cause of retinal neovascularization could be 
demonstrated. The patient had AA hemo- 
globin, normal serum proteins, a normal glu- 
cose tolerance curve, and no evidence of 
carotid occlusive disease. His general health 
aside from his chronic leukemia was excel- 
lent, and a familial predisposition is unlike- 
ly since at least six siblings, the patient’s 
parents, and his two children have no retinal 
neovascularization. 

While the mechanisms which lead to new 
vessel formation in the retina have not been 
fully elucidated, vascular occlusion, stasis or 
sluggish blood flow, and hypoxia have been 
considered to play a prominent role.!? A 
similar explanation has been proposed for the 
neovascular retinopathy of SC disease.*1° 
The location of the neovascular tufts in 
the superotemporal periphery in our case, 
comparable to the most frequent location in 
hemoglobin SC retinopathy,'® suggests a 
similar pathogenetic mechanism. Likewise, 
relative stasis or even occlusion and hypoxia 
secondary to increased blood viscosity may 
be invoked to explain the occasional cases of 
macroglobulinemia!*:5> and polycythemia?® 
in which retinal neovascularization has been 
observed. Similarly, marked leukocytosis 
and consequent increased blood viscosity in 
chronic leukemias may lead to sluggish 
blood flow, stasis, and hypoxia, thus provid- 
ing appropriate conditions for the develop- 
ment of neovascularization. 

In the present case, a pronounced leuko- 
cytosis had been untreated for at least 15 
months. The long period during which blood 
viscosity was elevated as a result of the 
leukocytosis is postulated to be a necessary 
condition for retinal neovascularization to 
develop. Since the advent of chemotherapy 
for leukemia, it is unusual for patients with 
chronic leukemias to have markedly elevat- 
ed WBCs for such a long duration. It seems 
reasonable to suppose that marked leukocy- 
tosis on an acute basis would not lead to 


° retinal neovascularization since the sluggish 


blood flow, stasis, and hypoxia could be 
corrected before changes in the retinal xas- 
culature became irreversible. ` 
That vascular changes occur frequently in 
the peripheral retina in chronic leukemia is 
evident from the report of Duke et al.!7 
These authors found multiple’ microaneu- Ñ 
rysms in the peripheral retinas in flat 
mounts of retinal vessels following trypsin 
digestion in ten of 19 eyes from patients ‘who 
had died of chronic leukemia. Seven of nine 
eyes from patients with chronic myeloge- 
nous leukemia had microaneurysms as did 
three of ten patients with chronic l¥mphocyt- 
ic leukemia. There were no microaneurysms * 
in eyes from 21 patients with acute leuk 
mia, and only seven of 45 nonleukemic eyeg, o 
showed such lesions. However, these were pe" 
much fewer in number, and the authors — 
considered them to be a consequence of ag- 
ing. Because of the marked leukocytosis in 
the chronic leukemia patients as opposed to 
those with acute leukemia (eight of ten eyes 
with microaneurysms came from individuals 
with WBCs greater than 100,000/cu mm at 
the time of death), it was suggested that 
stasis and increased venous pressure second- 
ary to marked leukocytosis might be etiolog- 
ic factors in microaneurysm formation. 
Although leukemic retinopathy has long 
been recognized, retinal neovascularization 
has not been reported previously in this 
disease. A possible explanation is based on 
the location of the microaneurysms and neo- 
vascularization in the fundus periphery. 
Many of the earlier descriptions of leukemic 
retinopathy appeared before the advent of 
the binocular indirect ophthalmoscope and, 
hence, before accurate observation of the 
retina anterior to the equator could readily 
be performed. On the other hand, more re- 
cent studies of the fundus in leukemia have 
largely utilized patients receiving chemo- 
therapy, which may produce a normal or 
nearly normal peripheral blood picture for 
long periods. While some authors” have 
claimed that the presence of anemia, throm- 
bocytopenia, and leukocytosis has little in- 
fluence on fundus pathology in leukemia, 
others haye suggested that control of the 
disease process significantly reduces the in- 
cidence of retinopathy. For example, “Podos 
and Canellos,!§ in a recent study of chronic 
myelogenous leukemia, found fundus changes 
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in 11 of 45 patients on chemotherapy, but 
mest of those with fundus abnormalities had 
' been treated for brief periods and had higher 
leukocyte counts. Moreover, fundus abnor- 
malities in their series of treated cases were 
_, less frequent than in series of chronic leu- 
f kemic patiénts reported prior ‘to the era of 
chemotherapy. 

Subsequent to the observation of the pa- 
tient reported here, one of us (R.N .F.) 
studied a series of 18 patients with chronic 
myelogenous leukemia, chronic lymphocytic 
leukemia, myeloid metaplasia, and polycythe- 
mia vera from the hematology clinics of 
* the Johns Hopkins Hospital and the Public 
smk calth Service Hospital, Baltimore. Three 
e epf these patients had WBCs greater than 
k- 65,000/cu mm; none of the polycythemics 
had hematocrit readings greater than 51%. 
No patient was found to have neovascular 
retinopathy. Although our own clinical in- 
vestigations and surveys of the ophthalmic 
literature have revealed no instances of reti- 
nal neovascularization in leukemia, we have 
recently learned from Peter H. Morse, MD, 
Department of Ophthalmology, Hospital of 
the University of Pennsylvania, that he has 
a patient under observation with chronic 
myelogenous leukemia and peripheral reti- 
nal neovascularization.!® This patient had a 
WBC greater than 300,000/cu mm at the 

time of initial presentation. 


A 
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The report of Duke et al,!7 the case re- 
ported here, and the case of Morse and 
McCready suggest that retinal microaneu- 
rysms and neovascularization should be 
searched for carefully in patients with chron- 
ic leukemias and other hematologic disorders 
which may markedly elevate blood viscosity. 
In particular, fluorescein angiography with 
special attention to the vessels of the periph- 
eral fundus may yield new information on 
the incidence of vascular pathology in such 
hematologic diseases. 


This investigation was supported by National 
Institutes of Health training grant EY-00025 from 
the National Eye Institute. 

William E. Newby, MD, Public Health Service 
Hospital, Baltimore, allowed us to examine three of 
his patients. The other 15 were seen through the 
courtesy of the Department of Hematology, Johns 
Hopkins Hospital. 


Key Words.—Retinal neovascularization: 
chronic myelogenous leukemia; sickle cell hemo- 
globinopathy; sickle cell anemia; retinopathy; 
photocoagulation; fluorescein angiography; reti- 
nal microaneurysm; subhyaloid hemorrhage; 
chemotherapy; blood hyperviscosity; indirect 
ophthalmoscopy. 


Nonproprietary and 
Trade Names of Drug 


Allopurinol—Zyloprim. 
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Cerebro-hepato-renal (Zellweger's) 
Syndrome , 


Ocular Involvement 


Bianca Stanescu, 


The features of the cerebro-hepato-renal (CHR) 
syndrome, described by Bowen et al in 1964, oc- 
curred with ocular involvement. A diagnosis of 
the ocular signs is discussed, and the possibility 
of a constant retinal involvement in the CHR syn- 
drome is suggested. 


In 1964, Bowen et al! described a con- 
genitally lethal cerebro-hepato-renal (CHR) 
syndrome characterized by a typical facial 
appearance (high forehead and hypertelor- 
ism), marked muscular hypotonia, hepato- 
megaly, and albuminuria. The brain, biliary 
system, and kidneys are usually involved, 
but the heart, eyes, and skeletal system may 
be affected, too. Since Zellweger first ob- 
served the syndrome, only a few cases have 
been reported.?7 

Pathological findings in this syndrome 
include demyelination in gray and white 
matter of the brain, spinal cord, and periph- 
eral nerves, with the histochemical charac- 
teristics of sudanophilic leukodystrophy. The 
deficient cerebral myelination suggests the 
possibility of an enzymatic defect such as 
maple syrup urine disease, phenylketonuria, 
and homocystinuria.®:® 

The aim of this communication is to pre- 
sent a case of CHR syndrome with ocular 
involvement. 

Submitted for publication Oct 1, 1971. 

From the Department of Ophthalmology, Aka- 
demisch Ziekenhuis St. Rafaél, Louvain, Belgium. 

Reprint requests to Department of Ophthalmolo- 


gy, Akademisch Ziekenhuis St. Rafaël, 3000 Louvain, 
Belgium (Dr. Stanescu). 


MD. and Lieve Dralands, MD, Louvain, Belgium 
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Fig 1.—Electroretinogram recorded under photopic 
(left) and scotopic (right) conditions. 


50mw Photopic Scotopic 


Report of a Case 


Cerebro-hepato-renal syndrome was diag- 
nosed in a 4-month-old girl. In addition to 
general symptoms, she showed hemimydriasis, 
abolished light reflexes, nystagmus, and mi- 
crophthalmia. Ophthalmoscopy revealed-gray ir- 
regular discs with thin vessels and a depigment- 
ed aspect. 

An electroretinogram (ERG) was recorded 
on a direct writing recorder with a time con- 
stant of 0.1 second. Silver electrodes were 
placed on the conjunctiva which previously 
had been anesthetized with benoxinate hydro- 
chloride. In addition, a series of ten signals was 
averaged on a computer modified for this pur- 
pose (Mnemotron CAT 400 B). The ERG 
could be recorded under photopic and scotopic 
conditions (Fig 1). 
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1/sec) amplified with a time constant of 0.6 second 
in left eye, right hemisphere. _ aE ee ns oe, 


ERT 
LH 


Fig PESTA of series of 100 flashes (rate: 
t higine: amplified with a time constant of 0.6 second 


į 
J 
f d 
i ye s 
7 e if 
$ + aS os 
i y 
r t N mM 
a dite 
“rés h 
» a d ra 
i ot G P 
ra) À | m ‘ 
re 7 z 
> 


in left eye, left hemisphere. 


Fig area of series of 100 flashes (rate: 
_1/sec) amplified with a time constant of 0.6 second 


[i in ste eye, right hemisphere. 
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Premedication was given with 1 mg/kg of 
body weight of meperidine hydrochloride and 
promethazine hydrochloride. 

The visually evoked response (VER) was 
recorded under the following conditions: A 
series of 100 flashes at a rate of 1/sec was 
amplified, with a time constant of 0.6 second 
and averaged with the computer. The results 
revealed asymmetry of the right hemisphere, 
suggesting a lesion in the right optic tract or 
right optic radiation!®-13 (Fig 2 to 5). 


Comment 


In previous cases of CHR syndrome, cata- 
racts, corneal opacities, microphthalmia, 
nystagmus, retinal holes without detach- 
ment, and glaucoma were mentioned.® The 
present case showed an involvement of the 


CHR SYNDROME—STANESCU & DRALANDS 


optic nerve and retina. The aspect of the 

fundus oculi (gray disc and thin vessels) 

suggested either a tapetoretinal degenera- 

tion or a Waardenburg recessive congenital - 
optic atrophy.1t The extinguished ERG con- 

firmed the former diagnosis. ‘ 

The association of tapetoretfnal degenera- 
tion with the CHR syndrome may be fortui- 
tous. The number of up-to-date reported 
cases is too small to draw conclusions as to 
whether or not tapetoretinal degeneration is 
a systemic feature of this syndrome, espe- 
cially since no ERGs were recorded in the 
previously reported cases. 


4 
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M. Appelmans, MD, is head of the Departmen temmu, 
of Ophthalmology, Akademisch Ziekenhuis St. Ra-~ x 
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La Fonction du Regard (The Function of 
Gaze). By A Dubois Poulsen; GC Lairy, 
MD; 4 Remond, MD. Price, $16.49. Pp 
494, with 121 illustrations. L’Institut Na- 
tional de la Sante et de la Recherche 


pe medicale, 15 Rue des Abondances, 92 


è- Boulogne, France, 1971. 


In G. K. Chesterton’s detective story “The 
Invisible Man” the murderer turns out to be 
a postman, who enters a building, commits a 
crime, and then walks away unnoticed. Ob- 
viously no one was surprised to see a post- 
man on his daily rounds. Ironically, there- 
fore, his invisibility was due to the fact his 
appearance was expected. 

Grey Walter, one of the contributors to 
the book, uses this story to illustrate the 
point that vision is more than just register- 
ing retinal images. He notes that in the 
laboratory a stabilized retinal image, one 
which becomes locked onto a specific retinal 
area, quickly fades. It can only be restored if 
its contours are altered, or if it is simply 
made darker or fainter. Thus in any form of 
visual habituation, if the retinal image be- 
comes predictable, it becomes less newswor- 
thy to the subject, and so it elicits less and 
less of a response. This book contains studies 
from the many disciplines interested in vi- 
sion, and represents the proceedings of a con- 
ference which was attended by physiologists, 
psychologists, neurologists, and ophthalmolo- 
gists iñ France in 1969. 

Most of the participants reported on 
studies which seem to show that the eye 
movement system is not so much controlled 
by events in the environment, but is rather a 
servant to the inner workings of the brain. 

For example, Dr. Howe studied the pat- 
terns of fixation, made by a subject for a 
particular picture. He reported that fixation 
patterns did not seem to follow the promi- 
nent contours and edges within the picture. 
Instead, his results showed that the visual 
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search strategy was a stereotyped one, more 
unique to the subject than to the stimulus. 
Jeannerod further showed that we direct 
our fixation to what we think is there, rather 
than what actually is there. His studies 
showed that so long as a target has been 
shown for 100 msec, the precision of move- 
ment is not altered if the target then disap- 
pears. These findings fitted well with Grey 
Walter’s concept that perception is a form of 
prediction. He points out that the very act 
of recording a retinal image, as well as its 
processing in the brain, takes time. To this 
time must then be added the time needed to 
prepare for appropriate action, and the time 
needed to carry out such action. Thus our 
actions must be tuned, not to what we just 
saw, but what we predict will take place. 
Another theme of the conference empha- 
sized how much we normally do not see. 
Aside from habituation, it was shown that 
vision is suppressed during eye movements. 


Perhaps the most provocative paper of the 
meeting was Gregory’s description of a man, 
blind since infancy, who received a success- 
ful corneal transplant at the age of 52. After 
the surgery, he did not develop visual mem- 
ory to recall specific information. Having 
never developed the mechanism of size con- 
stancy, he was not fooled by optical illu- 
sions. He could only learn the letters he 
already knew from his touch experience and 
so did not learn to read. Finally, his draw- 
ings of familiar objects which were initially 
childlike, never developed detailed sophisti- 
cation. Unhappily, the stresses placed upon 
him subsequent to his sight restoration were 
too much for him. He developed a severe 
depression and died two years after his sur- 
gery. 

One comes away from the book with the 
impression that seeing has more to do with 
the mind’s eye than what is really out there. 

One problem that some readers may en- 
counter is some of the papers are in English 
and the others in French. Admittedly, each 
paper does contain a short summary in both 
languages, but if the reader is not bilingual 
he will miss many of the pearls buried with- 
in the bodies of the papers and in the dis- 
cussion sections. 


Davin MILLER, MD 


MicHEL Lancon, MD e 


Boston 
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APHAKIC FLAT ANTERIOR CHAMBER 


To the Editor—I1 write concerning the 
article “Aphakic Flat Anterior Chamber: 
Treatment by Anterior Vitriotomy” (ARCH 
OPHTHAL 86:506-516, 1971). 

Drs. Cotlier and Herman have performed 
a service by presenting this paper concern- 
ing a group of patients with “aphakic eyes 
with pupillary-block and flat AC not re- 
lieved by iridectomy (FAC-NI) .” There is, 
however, a small area of ambiguity within 
the paper which requires clarification. Sever- 
al times within the paper and also in Table 
10 the authors state that the mechanism of 
the FAC-NI syndrome is pupillary-block. 
Since, almost by definition, pupillary-block 
is interrupted or circumvented by adequate 
iridectomy, it would seem that pupillary- 
block is not an important factor in the mech- 
anism of this syndrome; ie, (1) that either 
pupillary-block is not present at all, or (2) 
that pupillary-block is present in addition to 
other more important pathogenetic factors 
which do not respond to iridectomy. Since 
treatment by iridectomy is ineffective, 
would not the corollary conclusion seem to 
be that the block to the posteroanterior flow 
of aqueous humor is behind the iris-pupil- 
lary plane? 

I agree with the authors’ statement later 
in the paper that “the pathogenesis of the 
flat AC syndrome treatable by vitriotomy is 
speculative.” In this context I noted that 
one of their patient’s eyes was enucleated 
(Table 9, patient 16). Surely it would be 
most pertinent to learn what histopathologic 
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study of this potentially valuable specimen 
revealed. I would, for example, be particu- 
larly interested in whether there was evi- 
dence of vitreous-ciliary body adhesions. 

I should like to thank Drs. Cotlier and 
Herman and the Arcuives for having pub- 
lished this important paper. 

DANIEL I. Wetss, MD 
New York 


REPLY 


To the Editor.—We defined pupillary and 
iridectomy block on page 507 of our report 
and the eyes conformed to that definition. 
Pupillary-block is interrupted by adequate 
iridectomy only if aqueous humor is secreted 
into the posterior chamber of the eye. How- 
ever, the fact that iridectomy in FAC-NI 
does not relieve the pupillary-block is an 
indication of the aqueous humor being se- 
creted into the vitreous. Thus, the anterior 
hyaloid is pushed forward, blocks the pupil 
and the iridectomy, and results in flat ante- 
rior chamber. We think that pupillary-block 
is one of the hallmarks of the syndrome of 
aphakic flat AC treatable by vitriotomy. 

The theories on the pathogenesis of the 
aphakic flat AC treatable by vitriotomy are 
covered in the Comment section of the pa- 
per. . 

No evidence of vitreous ciliary adhesions 
was found in the pathological sections of the 
eye from patient 16. : 

Epwarp CoTLIER, MD 
STEPHEN HERMAN, MD 
Chicago 
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CORRESPONDENCE 


SUGAR CATARACT 
To the Editor—I should like to point out 


„an inaccuracy in the final section of the 


article “Hypoglycemia and Infantile Cata- 
ract’ in the November 1971 issue of the Agr- 
CHIVES (86:495-498) by Merin and Crawford. 


The authors state that the “infantile cata- 
ract associated with galactosemia is assumed 
to be caused by inhibition of glucose-6-phos- 
phate dehydrogenase.” This is based on a 
series of papers by Lerman! in which evi- 
dence is presented purporting to show an 
inhibitory effect of galactose-1-phosphate 
on glucose-6-phosphate dehydrogenase. This 


@=—sugar phosphate is known to accumulate in 
© + the tissues of galactosemic patients. How- 


ever, Korc? has shown that incubation of 
normal lens homogenates with galactose-1- 
phosphate does not affect the activity of 
glucose-6-phosphate dehydrogenase. Kino- 
shita has also been unable to confirm 
Lerman’s observations. Weinberg and Se- 
gal,* studying galactosemic leukocytes, have 
shown that abnormally high amounts of ga- 
lactose-1-phosphate do not inhibit glucose 
metabolism via the hexosemonophosphate 
pathway. 


The mechanism for development of the 
“sugar’’cataract has been studied by Dische 
et al, vanHeyningen,® Patterson et al,” and 
Kinoshita.? It is generally accepted that ga- 
lactose or glucose is converted to its corre- 
sponding sugar alcohol. These polyols cannot 
permeate cell membranes, and their intra- 
cellular accumulation obligates extracellular 
water to enter the lens fiber. This leads to 
swelling and eventual opacification of the 
lens. Rather than inhibition of the hexose- 
monophosphate shunt during cataract forma- 
tion, Kinoshita et al® have shown an increase 
in shunt activity in the lens incubated with 
increasing levels of glucose. 

Some recent data obtained in our labora- 
tory show the importance of glucose to the 
thermostability of lens hexokinase. We 
have found that the lens contains two sepa- 
rate forms of hexokinase. In the presence of 
high glucose, both forms are remarkably 
heat stable at 45 C. As the concentration of 
glucose drops, each form becomes less sta- 
ble; however, type II hexokinase is much 
more rapidly deactivated than type I. Since 
hexokinase is known to play such an impor- 
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tant role in the pacing of lens glycolysis,1®11 
it is interesting to postulate that the infan- 
tile cataract occurring in hypoglycemia may 
result from a deactivation of lens hexokinase 
and the subsequent collapse of the main 
energy source of the lens. 

Leo T. CHYLACK JR., MD, Boston 
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REPLY 


To the Editor—We wish to thank Dr. 
Chylack for his comments, although they do 
not refer to the major aspect of our article. 
Galactose cataract was briefly mentioned by 
us in the Comment as just one other exam- 
ple of infantile cataract connected with dis- 
turbance in carbohydrate metabolism. We 
certainly did not wish to enter into contro- 
versial problems of the biochemistry of ga- 
lactose cataract.! Our purpose, as outlined in 
the article, was to bring to the attention of 
ophthalmologists another possibly prevent- 
able infantile cataract. 

The hypothesis on the deactivation of the 
lens hexokinases in hypoglycemia is interest- 
ing and may possibly be of help in future 
understanding of the pathogenesis of hypo- 
glycemic cataract. 

S. MERIN, MD 
J. S. CRAWFORD, MD, Toronto 


1. Duke-Elder S: System of Ophthalmology. Lon-° 
don, Henry Kimpton, 1969, vol 11, pp 90-91. 
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Dysthyroid Exophthalmos and Lid Edema 


David Usdan, M D; Stephen F. Bowen, Jr., MD; Kenneth Fischer, M D; 
and Stephan S. Morgan, M D 


This 71-year-old woman has had progressive thyroid disease for two years, which 
has been unsuccessfully treated both medically and surgically. Recently, she had a 
rapid development of proptosis and lid edema. This was treated with large doses of 
systemically administered corticosteroids from which the patient developed a steroid 
psychosis. Consequently, a Berke-Kronlein orbital decompression procedure was car- 
ried out, but the lid edema continued to increase (see photograph). The lids were so 
extensive as to interfere with breathing in that they partially occluded the nostrils. A 
plastic procedure was carried out to remove the lids, and because of continued severe 
loss of vision, a maxillary sinus decompression was performed. The proptosis persisted 
with total loss of vision, but the lid edema did not recur. 
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The Vitreous 


Norman S. Jaffe, MD, Miami Beach, Fla 


As was the case last year, the annual 
review of “The Vitreous” is being presented 
separately from the annual review of the 
“Lens,” a circumstance created by the sharp 
increase in the number of scientific publica- 
tions devoted to both subjects. Although 
previously indicated in the annual review of 
the “Lens,” the material for this review was 
gathered from two sources, one computer- 
ized and one human. The Alabama Medlars 
Center of the University of Alabama and 
the National Library of Medicine supplied 
by computer a monthly list of bibliographi- 
cal data. Reva Hurtes, Librarian, Bascom 
Palmer Eye Institute, University of Miami 
School of Medicine, conducted an indepen- 
dent search for pertinent material. Confront- 
ed with publications from innumerable jour- 
nals throughout the world, the reviewer 
readily admits personal prejudice in select- 
ing those papers which in his opinion would 
be of greatest general interest. 

As predicted last year, recent technical 
improvements in examination methods and 
innovations in surgery of the anterior and 
posterior vitreous have heralded an exciting 
decade for vitreology. 

The subjects in this review are grouped as 
follows: 

Embryology and congenital anomalies 

Anatomy K 

Vitreous hemorrhage 


Submitted for publication Nov 26, 1971. 

From.the Bascom Palmer Eye Institute, Univer- 
sity of Miami School of Medicine, Miami, Fla. 

Reprint requests to 1680 Meridian Ave, Miami 
Beach, Fla 33139 (Dr. Jaffe). 


Vitreous degenerations 
Vitreoretinal relationship 
Vitreous surgery 

Alterations of weight and volume 
Miscellaneous 


Embryology and Congenital 
Anomalies 


A case report dealt with the rare concur- 
rence of a total persistent hyaloid artery with 
retinal and uveal coloboma. The embryolog- 
ic basis for this defect is a failure of atrophy 
of the hyaloid vessel coincident with incom- 
plete closure of the fetal fissure. The etiolog- 
ic basis is unknown. 

Another paper described two cases of 
Bloch-Sulzberger syndrome  (incontinentia 
pigmenti) in a mother and daughter. The 
daughter’s eye was enucleated for suspected 
retinoblastoma. The histological picture in- 
cluded dysplasia of the retina, a persistent 
hyaloid artery, and persistence of the prima- 
ry vitreous. Hereditability of this syndrome 
was assumed, The typical ocular findings in 
this disorder include nystagmus, strabismus, 
optic atrophy, pseudoglioma, and cataract. 
Associated clinical findings include bullous 
eruptions at birth followed by variable cuta- 
neous pigmentations consisting of lines and 
whorls, spotty alopecia, and dental anomalies.2 

The ocular manifestations of trisomy D1 
were discussed. They included microphthal- 
mia, frequently associated with a coloboma 
of the uvea, and Reese’s retinal dysplasia, 
accompanied by a persistence of the primary 
vitreous and the presence of intraocular 
cartilage.® 
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Anatomy 


The biomicroscopic description of a zonu- 
lo-hyaloideo ligament was reported. The pa- 
per is difficult to follow unless one is well 
versed in the detailed anatomy of the poste- 
rior chamber. The author described a liga- 
ment formed at the point of insertion of 
some of the posterior zonular fibers into the 
extralenticular (zonular) portion of the an- 
terior hyaloid membrane. This is best seen 
with the patient in the microzonuloscopic 
position, which the author does not describe 
in this paper. Simply, it consists of seating 
the patient at the slit lamp with his fore- 
head against the rest and his chin receded 
from the chin rest and having him gaze in 
a downward direction. The pupil must be 
widely dilated. The author is well known for 
this technique which enables the examiner 
to visualize posterior chamber structures. 
There appeared to be some changes in the 
backward angulation of the extralenticular 
portion of the anterior hyaloid membrane in 
changing from distant to near fixation.* 

The hyaluronic concentration in the vitre- 
ous of aphakic eyes was found to be consid- 
erably lower than in corresponding phakic 
eyes. The implications of this finding in 
relation to the importance of hyaluronic 
acid in the molecular morphology of the 
vitreous and to the postoperative changes in 
the vitreous following uneventful intracap- 
sular lens extraction were discussed.” 

One author attempted to explain accommo- 
dation as a function of both lens elasticity 
and vitreous support, based on an analysis 
of hydraulic forces in the eye. An analysis of 
lens capsular forces showed that active vitre- 
ous support was consistent with decreased 
zonular tension. His proposed accommodation 
mechanism: contraction of the ciliary muscle 
produces a reduced diameter of the circular 
component of the muscle. The base of the 
vitreo-lens-zonule diaphragm advances as 
the ora serrata and choroid move forward. 
The anterior portion of the vitreous body 
presses against the back of the lens and 
supports it. The support derives from the 
forward displacement of the vitreous which, 
in turn, derives from the forward movement 
of the choroid. Thus, the ciliary muscle com- 
e presses the walls of the ciliary-choroid com- 
partment (ie, reduces its volume) which 
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forces the vitreous body forward. The au- 
thor’s data demonstrated (via high resotu- 
tion ultrasonography) that the accommodat- 


ed lens involves a much greater forward. 


movement of the anterior surface than the 
corresponding posterior movement of the 
back surface. This could be accomplished in 
one or both of two ways: either the lens 
capsule has specific properties allowing a 
greater bulge on the anterior side, or the 
posterior surface is supported during accom- 
modation. Since the posterior capsule is thin- 
ner than the anterior, one would expect 
greater bulge posteriorly (and this doesn’t 
occur). The latter possibility appears to be 
the only one. Indirectly supporting this 
concept is Busacca’s well known biomicro- 
scopic observation of movement of the vitre- 
ous at the posterior equator of the lens 
during accommodation. 

In a series of three papers, another author 
studied the vitreous by slit-lamp examina- 
tion in autopsy eyes. The nonfixated vitre- 
ous was dissected intact, the internal limit- 
ing membrane being left as a cover for the 
delicate vitreous cortical layer. The study 
revealed that the vitreous is covered by cor- 
tical layers of high density wherever it touch- 
es the retina. Thus, the vitreous cortex ends 
at the ora serrata. Densifications and holes 
were found within the cortex. The vitreous 
core consists mainly of optically empty 
spaces crossed by tracts of higher density. A 
prefoveal hole in the vitreous cortex was 
typical. Findings in these nonfixated autop- 
sy eyes corresponded to those available by 
biomicroscopic as well as histologic methods. 
Clinically significant was the fact that struc- 
tures of higher density have special mechan- 
ical properties. They may cause traction on 
the retina and act as a barrier against cor- 
puscular material invading the vitreous. 
Clinical phenomena connected with these 
properties are the ascension phenomenon, 
the accumulation of corpuscles at the lower 
parts of the vitreous tracts, and posterior 
vitreous detachment. The importance was 
stressed of defects in the posterior vitreous 
cortex at the fovea, the papilla, and the 
vessels.7-? 


Vitreous Hemorrhage 


One of the best discussions of vitreous 
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hemorrhage in recent years appeared. It re- 
. viewed the clinical and experimental - 
ture on the subject. The natural histor% of 
the absorption of blood from the vitreous 
was described, as was the toxic effect of 
blood on the eye, including damage to the 
vitreous itself,» direct toxic effects on the 
retina, retinitis proliferans, and retinal de- 
tachment. The three means by which blood 
in the vitreous could produce glaucoma were 
discussed: (1) hemolytic glaucoma (second- 
| ary to hemophthalmitis) wherein macro- 
phages, laden with blood breakdown prod- 
ucts, clog the trabecular meshwork; (2) 
* hemorrhagic or neovascular glaucoma which 
results from angle closure by the rubeotic 
e ‘membrane; and (3) siderotic glaucoma 
*- wherein the glaucoma is caused by chronic 
degenerative changes in the trabecular 
meshwork induced by iron. In the latter, the 
angle remains open, and the trabecular en- 
dothelial cells contain hemosiderin. The au- 
thors discussed the evaluation of a patient 
with a vitreous hemorrhage. Methods of ac- 
celerating clearing of blood from the vitre- 
ous were also discussed.1° Because of the 
apparent failure of chemical and drug thera- 
py in this regard, it is not surprising that 
ophthalmic surgeons have turned to me- 
chanical means of removing the opaque vit- 
reous from the eye by total vitrectomy 
(Kasner) and by simultaneous cutting and 
aspirating vitreous bands and fibrotic tissue 
(Machemer). 
One paper described a study of red blood 
cell morphology and abnormal hemoglobin 
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been found with hereditary vitreoretinal 
degeneration. Acquired acanthocytosis has 
been observed in Eales’ disease. The authors 
considered acanthocytosis to indicate great- 
er than 5% acanthocytes. The mechanism 
whereby acanthocytosis produces vitreous 
hemorrhages, according to the authors, was 
as follows: (1) these abnormal red blood 
cells show increased mechanical fragility; 
(2) the toxins cause changes in the vessels 
and hyaloid membranes of the vitreous: and 
(3) the mobility of these abnormal cells is 
limited to rotating with each other like cog- 
wheels, and thus can easily block the vessels 
because of mechanical hindrance.11 

Another paper considered avulsed retinal 
vessels with retinal breaks as a cause of 
recurrent vitreous hemorrhage. Data on 14 
patients who had vitreous hemorrhage in 
association with a round retinal break and 
an avulsed, intact retinal vessel attached to 
the overlying operculum indicated that this 
association was a specific clinical entity for 
which a predictable course of events could 
be anticipated. Intermittent vitreous hemor- 
rhages recurred as long as the vessel re- 
mained intact over the operculum. Gener- 
ally, the interval between hemorrhages was 
a few months, although recurrences could 
continue over several years. Hemorrhages 
ceased after the vessel became interrupted. 
This interruption was almost always associ- 
ated with a final episode of bleeding. Vari- 
ous forms of treatment did not prevent 
recurrences of bleeding.!2 Another author 
described six patients who had vitreous 


* in the causation of Eales’ disease and other hemorrhage due to the extension of retinal 
vitreous hemorrhages. It was revealed-that tears through well established cryosurgical 
abnormal hemoglobin did not play a role in scars. All maintained useful vision. Two had 
Eales’ disease but acquired acanthocytosis supplemental trapdoor scleral buckling, one 
was observed in 27.3% of cases. It was needed further cryopexy, and one responded 
Suggested that this phenomenon was in- to photocoagulation. Two had no additional 
duced by endogenous toxins, principally tu- therapy. The surgeon should be aware of 
bercular proteins. Intestinal worm infesta- this possible inherent weakness of cryosurgi- 
tion and focal sepsis were not considered cal scars.18 
to play a significant role. Acanthocytes are Within the group of recurring juvenile 
small, irregularly shaped red blood cells vitreous hemorrhages, one author empha- 
with spur-like processes of variable length at sized the obliterating-proliferating processes 
irregular intervals. So far, acanthocytosis which must be differentiated from the main- 
has been recognized as a congenital abnor- ly inflammatory and hemorrhagic forms. 
mality of the red blood cells commonly seen Untreated, they often lead to vitreous opaci- 
in cases of atypical retinitis pigmentosa, ties and retinal detachment, with vascular 
with steatorrhea and absent or markedly obliteration proceeding from the periphery 
reduced plasma beta lipoproteins. It has also to the center. Light coagulation was consid- 
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ered very well suited to destroy the prolifera- 
tions and to arrest the process completely.'* 

An author studied 47 eyes with prolifera- 
tive sickle cell retinopathy and other vaso- 
proliferative disorders, such as diabetes 
mellitus, hypotensive vascular diseases, and 
retrolental fibroplasia.1® 

One paper implicated drusen of the optic 
nerve as a possible cause of vitreous hemor- 
rhage. In any hemorrhage around the disc, 
particularly in a young individual, the diag- 
nosis of drusen with secondary hemorrhage 
should be considered. The authors stated 
that hemorrhages may also be of the splinter 
type in the substance of the disc and a deep 
peripapillary hemorrhage lying beneath the 
retina. The latter could resemble a malig- 
nant melanoma.!® Another paper discussed 
photocoagulation in complications secondary 
to branch vein occlusion. Five patients with 
a branch vein occlusion and chronic macular 
edema of at least one year’s duration were 
treated by photocoagulation. Three of these 
patients also had recurrent vitreous hemor- 
rhages which probably arose from new ves- 
sels on the surface of the retina and from 
those proliferating into the vitreous. Photo- 
coagulation was applied to the quadrant 
supplied by the occluded vessel, avoiding the 
foveal and parafoveal areas. All areas of 
surface neovascularization were treated di- 
rectly if sufficiently distant from the fovea. 
Macular edema decreased in all patients. 
Vitreous hemorrhages did not recur in the 
three patients with previous hemorrhage. 
Additionally, many venous channels de- 
creased in caliber, and areas of abnormal 
vasculature showed a marked decrease in 
dye leakage. In some patients, new collater- 
al anastomosing vessels initially seen in the 
macula or on the surface of the optic disc 
atrophied.17 

Two papers appeared on the value of 
ultrasound in diagnosing and following the 
course of vitreous hemorrhage. One studied 
echographic findings obtained during resorp- 
tion of autoblood introduced into the vitre- 
ous body of the eyes of rabbits. The blood 
manifested itself on the echogram by low 
waves. Later, the blood clot, floating opacifi- 
cations, and fibrous changes, along with the 
extent of the damage could be elicited echo- 
graphically. Destruction and diffuse opaci- 
fications of the vitreous were acoustically 
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homogeneous and for this reason could not 


be diagnosed by ultrasound. Clinical exami- . 


nations were carried out in 12 patients with 
hemorrhages into the vitreous of varied 
genesis. Echographic findings in these eyes 
paralleled those found in the experimental 
investigation.18 The second paper reported 
the following findings: (1) No abnormal echo- 
gram was obtained from the healthy vitre- 
ous body of subjects younger than 50 years 
of age without severe myopia or hyperopia. 
(2) When the A-scan method was applied, 
the vitreous body affected by posterior uvei- 
tis demonstrated parallel isolated spike 
waves. On the other hand, the vitreous body 
with retinitis proliferans or with vitreous 
hemorrhage showed complicated spike 
waves. From these results, the method had a 
differential diagnostic value for various dis- 
eases of the vitreous body. The vitreous 
body of rabbits with experimental uveitis or 
hemorrhage showed the same pattern of ul- 
trasonic waves as those of humans. (3) In 
cases of orbital tumors, even though vitreous 
opacity was not demonstrated by optical 
examinations, isolated spike waves of vitre- 
ous opacity were obtained with the A-scan 
method. The authors concluded that the 
method was valuable for the objective evalu- 
ation of pathological conditions of the vitre- 
ous body.1° 

Two papers appeared regarding the treat- 
ment of vitreous hemorrhage. One reported 
the case of a woman with vitreous hemor- 
rhages secondary to retinal perivasculitis 
which commenced at age 24 years. The ac- 
tivity of the disease, followed for 14 years, 
was suppressed spontaneously during two 
pregnancies and the last attack yielded after 
treatment with hormones simulating the 
pregnancy state.2° Another reported the ef- 
fect of a fibrinolytic agent on vitreous hem- 
orrhage. The resolution of vitreous hem- 
orrhages in rabbits depends on fibrinolysis of 
the clot, liquefaction of the vitreous, and 
hemolysis of individual cells. Thus, if any or 
all of the above processes can be enhanced, 
the clearing of the vitreoys will occur more 
rapidly. The authors demonstrated the fol- 
lowing pathways of removal of blood: (1) 
by macrophages to the optic nerve head and 
out through the perivascular spaces; (2) by 
macrophages to the inner layers of the reti- 
na and subsequent absorption by retinal ves- 
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sels; and (3) by diffusion of hemosiderin 


. pigment forward into the ciliary processes 


and iris stroma. An accelerated rate of clear- 
ing of vitreous hemorrhages in rabbits was 
demonstrated using an active and inactive 
preparation of human fibrinolysin ('Throm- 
bolysin) (which contains variable concentra- 
tions of streptokinase, plasmin, and plasmin- 
ogen). Vitreous hemorrhages alone and 
those treated with normal saline cleared-at a 
slower rate. There was excessive liquefaction 
of the vitreous in the enzyme treated éyes. 
Histopathological features were similar in 
all eyes, except that those treated with en- 
zyme had intact hemosiderin laden macro- 
phages within the inner layers of the retina, 
some possible attenuation of the internal 
limiting membrane, and proliferation of lens 
epithelium posteriorly. They wisely cau- 
tioned that if histological changes appeared 
in the internal limiting membrane by 15 
weeks, then adverse effects upon sensitive 
retinal cells and their delicate connections 
could possibly be expected.?! 


Vitreous Degenerations 


Asteroid hyalosis is a rare, benign disor- 
der whose incidence increases with age. It is 
unilateral in 75% of cases. The biomicro- 
scopic appearance reveals oval, brilliant 
white bodies of varying size adherent to the 
framework of the vitreous. The structure of 
the vitreous appears to be little disturbed, 
with some minor exceptions. On movements 
of the eye, the oval bodies are set into 
motion but they always return to their same 
position when the eye is at rest, since they 
do not move independently of the collagen 
framework to which they are attached. It is 
interesting that this myriad of opaque 
bodies which may be so dense as to obscure 
fundus details, disturbs vision little, if at all. 
The opacities consist chiefly of calcium 
soap. The etiology of the condition remains 
unknown, although there have been at- 
tempts to relate it to hypercholesterolemia 
and diabetes mellitus. However, one study 
compared the incidence of blood glucose lev- 
els in a group of 100 patients with asteroid 
hyalosis and a control group exactly 
matched according to sex and age. The au- 
thors found a remarkably high but equal 
incidence of elevated blood glucose values in 
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both groups.2? Five other series show a high 
incidence of diabetes among patients with 
asteroid hyalosis ranging from 25% to 33%. 
However, a 1962 report discounted the sig- 
nificance of these data after examining the 
vitreous of an unselected group of over 3,000 
ophthalmic patients and another group of 
over 3,000 diabetics. A similar incidence of 
asteroid hyalosis was found in each group.?’ 
Actually, a relationship to diabetes is diffi- 
cult to accept, since asteroid hyalosis is 
monocular in 75% of cases. This argues 
against a metabolic disturbance. In addition, 
diabetic retinopathy is rare in patients with 
asteroid hyalosis. Nevertheless, reports con- 
tinue to appear such as the following which 
included 30 patients with asteroid hyalosis 
who were clinically and biochemically evalu- 
ated to determine the association with dia- 
betes mellitus, hypercholesterolemia, and 
high blood pressure. A significant number of 
cases were seen to be associated with diabe- 
tes, hypertension, and evidence of angioscle- 
rosis. It was suggested that vascular changes 
due to the associated above conditions might 
play a role in altering the permeability of 
the vessels and the deposition of the asteroid 
bodies in the vitreous.24 However, one can 
readily see how meaningless these figures 
are without strict controls. 

A promising approach was presented by 
one of the authors of the previous paper in 
association with a different coauthor. They 
determined the presence or absence of cal- 
cium and lipid (like cholesterol) in the nor- 
mal vitreous body. Twenty-five samples of 
vitreous from human cadavers and a few 
animal species were analyzed for this pur- 
pose. Mean calcium level was seen to be 4.2 
mEq/liter, while cholesterol content was es- 
timated as 48.5 mg/100 ml. This suggested 
that the basic etiologic factor for asteroid 
bodies could be local, resulting in precipita- 
tion of macroscopically visible particles in 
the vitreous.25 One should not confuse con- 
ditions which show a high concentration of 
cholesterol crystals in the vitreous, such as 
the exceedingly rare disorder synchisis scin- 
tillans (cholesterolosis bulbi), with asteroid 
hyalosis. The source of cholesterol crystals 
in the eye may be theoretically explained on 
the following basis. Cholesterol is found in 
the vitreous in a concentration of 0.0005% 
compared to normal blood serum 0.120%. ° 
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Thus, the cholesterol must be exogenous. 
Under pathological conditions, such as 
intraocular inflammation, the blood-aqueous 
barrier is altered, permitting combined cho- 
lesterol (cholesterol combined with fatty ac- 
ids as esters) to enter the vitreous or it may 
enter with an intraocular hemorrhage. Once 
in the vitreous, it is broken down into its 
components, free cholesterol and fatty acids. 
The free cholesterol, because of its insolubil- 
ity, immediately condenses into its crystal- 
line form. Another source of cholesterol may 
be the crystalline lens, a proposition sup- 
ported by several reports of the rupture of 
cataractous lenses, spilling sparkling choles- 
terol crystals into the anterior chamber or 
vitreous cavity. Asteroid hyalosis is more 
likely a local degenerative phenomenon than 
an expression of a metabolic disturbance. 

After ascertaining that ingestion of cho- 
lesterol by animals could produce hypercho- 
lesterolemia, but no asteroid bodies, the role 
of local changes in the vitreous was investi- 
gated in another report. The injection of 
hyaluronidase enzyme into the vitreous pro- 
duced white, angular, discrete particles 
which were clinically and microscopically 
similar to those seen in asteroid hyalosis. 
Considering that hyaluronic acid deficiency 
may assist in the precipitation of the parti- 
cles (calcium ions and lipid) present in 
normal vitreous, an intravitreal injection 
was given to a group of animals. This re- 
moved hyaluronic acid from the vitreous 
and resulted in the precipitation of particles 
of a calcium-lipid complex. The particles 
observed showed clinical features simulating 
asteroid bodies. Microscopically, the parti- 
cles conformed to recently described histo- 
chemical features of the oval bodies seen in 
asteroid hyalosis. When examined under po- 
larized light, they appeared to be composed 
of fine birefringent material. They stained 
metachromatically with Alcian blue.2° De- 
termining the pathogenesis of asteroid hy- 
alosis has been a difficult problem and its 
solution remains elusive. 

One paper reported an attempt to experi- 
mentally liquefy the vitreous under condi- 
tions which could be adapted to intraocular 
surgery. Chemogenic and enzymatogenic 
methods, including ascorbic acid, hy- 
aluronidase, chymotrypsin, trypsin, and col- 
lagenase, were ineffective in producing liq- 
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uefaction. Cryothermogenic methods were 


also useless. They all failed to enable aspira- . 


tion of the vitreous and viscometry con- 
firmed the inhomogenicity of the vitreous 
structure.?7 

An excellent paper, dealing with vitreo- 
tapeto-retinal degenerations,* was reported. 
These are also called hyaloideoretinopathies. 
They are rare hereditable forms of retinal 
degneration associated with an abnormality 
of the vitreous. Three genetic variants have 
been described on the basis of their ophthal- 
moscopic and electrophysiologic findings. (1) 
A sex-linked variety, commonly known as 
idiopathic retinoschisis or congenital veils 
of the vitreous, is characterized by extensive 
retinoschisis, in which large lacunae are seen, 
and is often associated with cystoid changes 
of the macula and occasionally accompanied 
by generalized retinal degeneration and re- 
current vitreous hemorrhages. (2) Wagner’s 
vitreoretinal degeneration is inherited as an 
autosomal dominant and is characterized by 
an optically empty posterior vitreous, a fibril- 
lar anterior vitreous, cataract, a pigmentary 
degeneration of the retina with atrophy and 
sclerosis of the choroid, preretinal membranes, 
and as a late sequela, retinal detachment. (3) 
The rarest is the autosomal recessive variety 
known as Favre’s disease or vitreo-tapeto- 
retinal degeneration. Vitreoretinal bands are 
present in an optically clear vitreous, there 
is pigmentary degeneration of the retina, 
peripheral and central retinoschisis, and in 
late stages, formation of preretinal mem- 
branes. Night blindness and an absent elec- 
troretinogram are considered integral parts of 
this disorder. 

This paper dealt with one family group 
containing five patients affected with a vari- 
ant of the sex-linked recessive form, and 
five patients, members of two families, with 
the autosomal recessive variety. In addition, 
three isolated cases were presented as fur- 
ther examples of diagnostic interest. The 
authors’ main point, emphasized by others 
previously, was that there was a broad range 
of expressivity seen in these patients; the 
clinical manifestations between groups were 
so similar that the mode of inheritance, 
rather than the clinical picture, often proved 
to be the only distinguishing feature.?® 

Another author described Wagner’s hered- 
itary vitreoretinal degeneration occurring in 
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three generations. Degenerative manifesta- 
tidns were quite typical, and the character of 
inheritance was dominant. This entity was 
. contrasted with vitreo-tapeto-retinal degener- 
ation. The importance of a biomicroscopic ex- 
amination of the vitreous body in diagnosing 
the disorder was stressed.29 A paper described 
a 12-year-old girl who suffered from abortive 
retrolental fibroplasia, retinoschisis, and night 
blindness. The clinical picture mimicked near- 
ly completely the symptomatology of a pri- 
mary hyaloideoretinal degeneration of the 
Goldmann-Favre type. The question was dis- 
cussed whether this was an association of two 
separate disease entities or a secondary hy- 
aloideoretinal degeneration due to retrolental 
fibroplasia.°° 

Another paper reported biomicroscopic 
changes in the vitreous in children with my- 
opia as observed with the aid of a contact 
lens. The conclusion was reached that in 
higher degrees of myopia the vitreous body 
may reveal already marked signs of destruc- 
tion, while the changes of retinal distention 
posteriorly are still comparatively insignif- 
icant.*1 

An interesting communication involved 
eyes and cosmic rays. The astronauts of 
Apollo 13 repeatedly reported seeing flashes 
of light. These were seen at infrequent inter- 
vals but still observed when the astronauts 
closed their eyes. The author stated that it 
is now known that this effect was due to the 
impact of cosmic rays (high energy parti- 
cles) on the retinal cells causing ionization, 
chemical effects, and finally neurotransmis- 
sion in the optic nerve fiber. He stated that 
any individual at ground level might experi- 
ence similar flashes of light, especially fol- 
lowing the appearance of a sunspot. Since 
the vitreous is a colloidal gel, it therefore 
appeared to him that it may be behav- 
ing as a bubble-chamber and that the float- 
ers were due to the paths of the high energy 
particles through the vitreous causing chem- 
ical changes along these paths. With the 
arrival of sunspot activity, the incidence of 
these light flashes and associated floaters 
should be increased.*? 

Another author discussed sclerodermal 
hyalopathy. Changes of the vitreous body 
have already been demonstrated in bio- 
microscopic and ultrasonic studies. The 
eyes of ten patients with progressive system- 
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ic sclerosis showed a destruction of the vitre- 
ous in eight cases which was either pre- 
mature in early, or more pronounced in 
advanced age. As a part of the mesenchymal 
tissue, the vitreous body may be involved in 
systemic disorders manifested by connective 
tissue alterations. The author described the 
electron microscopic examination of one of 
the eyes of a 46-year-old patient who suffered 
from scleroderma for seven years. Corre- 
sponding to the slit lamp and ultrasonic 
findings six months before death, a severe 
destruction of the vitreous body with 
marked fibrosis was found. The similarity of 
these changes to those observed in the peri- 
vascular space of the retinal vessels was 
discussed. His clinical and electron mi- 
croscopic observations gave evidence that 
vitreous body destruction and fibrosis were 
features of this systemic disease.** 

One author directed attention to posterior 
detachment of the vitreous with macular 
and visual disturbances following direct 
trauma to the eye or by ballottement of the 
vitreous, as in whiplash injuries. The author 
ascribed the pathogenesis of the posterior 
vitreal and macular disturbances to a sud- 
den traction on the retina by the posterior 
limiting border of the vitreous as it re- 
bounds from the retina. He based this as- 
sumption on his visualization of a shallow 
detachment of the vitreous from the macula 
and vitreal tissue protruding into the vitre- 
ous as though pulled forward.” Although 
the biomicroscopic observations of the au- 
thor appear reasonable, it is likely that he is 
describing a schisis of the collagenous tissue 
constituting the outermost vitreous cortex 
which is in contact with the internal limit- 
ing membrane of the retina. It is not uncom- 
mon for vitreous to be left behind after an 
acute posterior vitreous detachment. This 
may proliferate, resulting in wisps of tissue 
or even a preretinal membrane which causes 
the familiar picture of macular pucker. 


Vitreoretinal Relationship 


The role of vitreoretinal traction in the 
cicatricial stage of retrolental fibroplasia 
was studied. The characteristic changes were 
usually located in the temporal fundus 
periphery. The most frequently observed 
changes were proliferation of the retinal pig- 
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ment epithelium, chorioretinal scarring, a 
translucent vitreous membrane overlying the 
temporal periphery of the retina, retinal 
folds, dragged disc, macular lesions, and 
white with or without pressure. The vitreous 
body contained dense organized bands and 
membranes in the vitreous base, especially 
on the temporal side. Vitreoretinal traction 
was considered a major etiological factor in 
the fundus changes.*® 

Another paper described photoelastic 
studies on the structure of the vitreous body. 
The authors found that when a disc of 
plexiglass was stressed by central-rotational 
pressure and peripheral traction, tensile and 
pressure strains originated. They were ar- 
ranged concentrically and radially. The ten- 
sile strains were bent toward the imitated 
insertion of the muscles. A spherical vitre- 
ous model was used, stressed by imitated 
muscle traction. After “freezing” of the 
strains, the result was a complicated course 
of the trajectorial pattern under the inser- 
tion of the superior oblique muscle. This 
was not seen elsewhere in the model. The 
relations to the special vitreoretinal struc- 
tures under the insertion of the superior 
oblique muscle as seen with the slit lamp 
were discussed.?® 


Vitreous Surgery 


The complication of operative loss of vit- 
reous has long been known to give rise 
to important postoperative complications. 
These include the following: bullous kera- 
topathy, epithelial invasion of the anterior 
chamber, fibrous ingrowth, wound infection 
and endophthalmitis, iris prolapse, updrawn 
or misshapen pupil, fibroplastic traction 
bands, secondary glaucoma, cystoid macular 
edema and papilledema, vitreous opacities, 
vitreous hemorrhage, expulsive hemorrhage, 
fibroplastic condensation of the residual 
formed vitreous, excessive degrees of astig- 
matism, and chronic ocular irritability. 
There have been numerous techniques rec- 
ommended for managing vitreous loss at 
surgery, none really satisfactory. It was not 
until Kasner demonstrated that an eye 
could survive following removal of all of its 
vitreous that the technique of radical ante- 
gior vitrectomy came into popular use. The 
term is not entirely accurate since not all of 
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the anterior vitreous is removed. Certainly 
one does not attempt to separate the vitfe- 
ous from its base and yet this is anterior 


vitreous. What is actually done is a partial- 


anterior vitrectomy. 

One paper reported a 31!4-year follow-up 
of 27 patients who experienced vitreous loss 
during cataract surgery and were managed 
by the method of anterior vitrectomy. The 
greatest complication was cystoid macular 
edema (eight cases); it occurred in seven of 
eight cases found to have vitreous strands in 
the wound and in only one of ,19 cases 
without vitreous incarceration. One case 
each of uveitis, retinal detachment, and vit- 
reous hemorrhage occurred. Visual results 
were comparable to those reported in a se- 
ries taken from the literature in which vitre- 
ous loss was not managed by vitrectomy; in 
the present series, 70% had 20/50 or better 
vision. This study (which the author called 
short term) indicated that partial removal 
of formed vitreous from the eye was well 
tolerated, and the method was recommended 
for managing vitreous loss during cataract 
surgery.?7 

A second paper reviewed 26 cases of ante- 
rior vitrectomy by two surgeons. The indica- 
tions, results, and complications were dis- 
cussed. The authors concluded that radical 
anterior vitrectomy is a valuable surgical 
maneuver, but is accompanied by a notable 
incidence of complications. These included 
the following: expulsive hemorrhage (1), 
macular edema (2), intraocular hemorrhage 
during surgery (2), and postoperatively, 
corneal edema (1), and unilateral glaucoma 
(6). These results are not comparable to 
those in the previous paper since there were 
only four patients with operative loss of 
vitreous during cataract extraction; some 
had a penetrating keratoplasty for corneal 
edema associated with vitreous adherence to 
the cornea, some had a combined penetrat- 
ing keratoplasty and cataract extraction. Al- 
though 40% of the cases in their series had 
either major or minor complications after 
vitrectomy, they felt that these results were 
not an indictment of the vitrectomy pro- 
cedure. On the contrary, in their series, very 
few, if any of the eyes could have had 
salvage of vision by any alternative medical 
or surgical management, had vitrectomy not 
been performed. However, they emphasized 
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that the long-term risks were still not 
known.38 

A third paper concerning vitrectomy dis- 
cussed the management of vitreous in inju- 
ries of the eye. The author determined in 
experimenta] animals that the removal of 
vitreous throufgh an incision in the pars 
plana was well tolerated. Clinically, the re- 
moval of vitreous was utilized in five pa- 
tients with severely damaged eyes; four of 
these eyes survived, and one was a failure. 
The author admitted that his postoperative 
follow-up period of one to six months was 
too short to allow conclusions regarding pro- 
longed effects. Indications for vitrectomy 
were governed by the potential of the in- 
jured eye for fibrotic complications to de- 
velop such as retinal detachment, pupillary 
occlusion, occlusion of the filtration angle, 
disruption of the ciliary processes, and 
phthisis bulbi. Since the vitreous and the 
lens, when injured, stimulate severe fibrotic 
reactions, considerations at the time of sur- 
gery which might predict complications are 
ruptured lens, ruptured vitreous, and retinal 
breaks. The author considered the age of the 
patient extremely important since younger 
patients form more dense and, therefore, 
more destructive adhesions. His technique of 
vitrectomy included adequate exposure, sac- 
rifice of the lens, partial or total removal of 
the vitreous, and replacement of the ocular 
fluid content by either physiologic salt solu- 
tion or Ringer’s solution. In determining the 
necessity for vitrectomy, careful considera- 
tion should be given to potential complica- 
tions and then, if warranted, adequate 
amounts should be removed to prohibit 
complications.®® 

In a round table discussion, one surgeon 
discussed his experience with transplanta- 
tion of the vitreous, when it was opaque due 
to uvertis. A 40-year-old woman with an 
active uveitis of ten years’ duration became 
progressively blind due to opacification of 
the vitreous. When her vision was reduced 
to light perception, he performed a vitreous 
transplantation on both eyes using cadaver 
vitreous. Subsequently, cataract extractions 
were performed on both eyes. The patient, 
formerly a high myope, achieved 20/200 in 
one eye and 20/70-20/100 in the opposite 
eye without glasses. Macular lesions were 
present in both eyes, probably due to the 
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long-standing uveitis. The patient required 
occasional mild steroid therapy in the follow- 
up period.?° 

One author rightly emphasized that in 
spite of the recognized advantage of anterior 
vitrectomy in cataract surgery complicated 
by loss of vitreous, the basic philosophy of 
management of the vitreous is unchanged, in 
that emphasis should be on prevention of 
vitreous loss by lowering the vitreous cham- 
ber pressure before operation, by avoiding 
external forces on the eye during operation, 
and by keeping the intraocular pressure 
low in the immediate postoperative period. 
Thus, to become skilled in performing an 
anterior vitrectomy should not be an excuse 
for operative loss of vitreous. He outlined 
the three methods of lowering vitreous 
chamber pressure: (1) medical-glycerin, man- 
nitol, acetazolamide (Diamox); (2) me- 
chanical-digital pressure; and (3) surgical- 
posterior sclerotomy through the pars plana. 
He also stressed the use of a sterile tonometer 
at surgery.4! 

Another author discussed the surgical 
treatment of persistent hyperplastic primary 
vitreous. When a cataract was present, he 
performed a lens aspiration followed by dis- 
cission of the retrolental mass. When the 
membrane was too tough to divide via 
the anterior route, or when the lens was 
clear, the transscleral approach was rec- 
ommended.‘ This approach is probably 
useful in mild to moderate cases but in 
many the pathological features are consis- 
tent with the thesis that the growth of the 
eye exceeds the growth of the retrolental 
membrane. Thus, various pathological fea- 
tures are caused by traction of the retrolen- 
tal tissue on ocular structures. These include 
elongated ciliary processes, advancement of 
the ora serrata onto the ciliary body, fibrous 
filaments extending to the retina, and reti- 
nal folds. In such cases, a discission of the 
membrane, as recommended by the author, 
may be inadequate. In addition, the lens is 
almost constantly affected. Therefore, in the 
moderate to advanced form of this anomaly, 
the best surgical approach is a lens aspira- 
tion followed by an excision of the retrolen- 
tal mass via the anterior route. If the retro- 
lental mass is excised, the sequelae of traction 
may be circumvented. Since the retina is 
frequently intact, some preservation of vi- 
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sion may be possible in spite of an always 
present microphthalmos. No matter which 
technique is used, treatment should be insti- 
tuted before the lens ruptures and the ante- 
rior chamber is obliterated. 

Another paper discussed the overall man- 
agement of diabetic retinopathy. In the pres- 
ence of retinal neovascularization, heavy ex- 
ercise which might lead to an acute rise in 
blood pressure was discouraged, for fear that 
it might cause a vitreous or a subhyaloid 
hemorrhage. The authors felt that primary 
vitreous surgery had a place in diabetic 
retinopathy, to deal with such problems as 
vitreous retraction, vitreous traction, retini- 
tis proliferans, especially near the disc, and 
vitreous hemorrhage. However, it was rec- 
ommended that these heroic remedies be 
confined to desperate cases, as the risks of 
treatment, in this early stage of its develop- 
ment, were very high.** 

One author presented his results of auxil- 
iary vitreous surgery in 36 glaucomatous 
eyes. Of these eyes, 13 had primary decom- 
pensated glaucoma, 17 had secondary de- 
compensated glaucoma in the presence of a 
swelling cataract, and 6 were aphakic eyes 
with glaucoma due to vitreous hernia 
(aphakic pupillary block). A method of 
transscleral extraction of vitreous was de- 
scribed which facilitated the performance of 
basic operations in the first two groups. For 
the third group, a peripheral iridectomy 
combined with vitreous aspiration through 
an anterior route proved effective.*4 There is 
really nothing new in this paper. Retrovit- 
real aspiration of fluid vitreous through the 
pars plana has been recognized as an effec- 
tive method of lowering intraocular pressure 
for intraocular surgery, where other tech- 
niques, such as systemically administered 
hyperosmotic agents, have failed to do this. 
In aphakic pupillary block, there may be an 
increase of pressure in the retrovitreal space 
due to the accumulation of misdirected 
aqueous, which cannot reach the anterior 
chamber. In these cases, it is essential to 
create a communication between the retrovit- 
real space and the anterior chamber. This 
is accomplished by a through and through 
discission of the vitreous through a limbal 
stab wound. 

Far and away the most significant ad- 
vance in vitreous surgery during the past 
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year was the introduction of the vitreous 


infusion suction cutter (VISC) which makes . 


seemingly untreatable diseases of the vitre- 
ous become treatable. The instrument which 
is the size of a fountain pen consists of three 
parts, an electric micromotor that drives the 
cutting mechanism, a suction system, and 
an infusion system. The VISC is introduced 
into the vitreous cavity through the pars 
plana. Simultaneously, vitreous is mechani- 
cally destroyed, aspirated, and replaced by a 
balanced salt solution. The instrument al- 
lows the surgeon to eliminate gel-like vitre- 
ous of any consistency and also to cut vitre- 
ous strands. The action of the instrument is 
observed through a fundus contact lens with 
the operating microscope. The pars plana 
approach avoids the common complications 
in the anterior segment involved in the open 
sky technique. Long-standing vitreous hem- 
orrhages, vitreous membranes in diabetic 
retinopathy, complicated detachments with 
strong vitreous pull, and giant retinal tears 
have been treated successfully with this 
method.*® The technique is tedious, requir- 
ing at least several hours, demands excellent 
surgical skill, and superb judgment. Experi- 
ence is broadening rapidly, the instrument is 
being improved, and surgical skill is increas- 
ing. At this time, best results are being 
achieved in cases of long-standing vitreous 
hemorrhages. However, the possibilities are 
enormous. Surgery of the vitreous is enter- 
ing a new and exciting era. 


Alterations of Weight 
and Volume 


A paper was presented by recognized 
leaders in research on ocular hemodynamics 
related to hyperosmotic agents. The degree 
of vitreous participation in ocular hypotoni- 
zation following intravenous administration 
of a hyperosmotic agent was evaluated by 
two hydrodynamic procedures in rabbits. 
The results of these experiments suggested 
the presence of a physiologic accommodation 
whereby the lowered pressure triggers a 
breakdown in the blood-aqueous barrier, 
and the vitreous response abets fluid re- 
placement. Thus, the increased fluid inflow 
into the eye is of advantage in the postoper- 
ative reestablishment of the anterior cham- 
ber and in facilitating the absorption of 
hyphemas. The authors also speculated that 
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this might facilitate the inflow into the eye 
of some parenterally administered drugs, 
such as antibiotics and fibrinolytic sub- 
- stances.*6 

A series of papers was presented by the 
most active group of investigators on altera- 
tion of vitredus weight and volume in this 
country. In one experiment, the authors 
found that five minutes of digital and 
ophthalmodynamometric massage in the un- 
opened rabbit eye produced a lessening of 
vitreous weight (mean 2.44%) immediately 
after the, compression. This reduction was 
progressively lost so that five minutes after 
the massage, the decrease was only 0.69% 
and at seven and ten minutes, there was 
actually an increase in vitreous weight by 
1.26% and 2.61% respectively. Thus, the 
vitreous body in the unopened rabbit eye 
undergoes a time-related change in weight 
and presumably water content after com- 
pression, with a definite rebound effect. The 
possible explanations of this rebound effect 
were as follows: (1) compression hyperemia 
in the choroid and ciliary body; (2) in- 
creased aqueous flow; and (3) physical al- 
terations in the vitreous gel, resulting in 
secondary effects on its volume and weight. 
Which of these mechanisms is most mean- 
ingful has not yet been determined. The 
authors found that in normal patients sub- 
jected to five minutes of digital massage, the 
intraocular pressure returned to baseline in 
approximately 15 minutes, without intraocu- 
lar pressure rebound. They suggested fur- 
ther that the main advantage of digital mas- 
sage is that it helps improve akinesia and 
may favorably influence the distribution of 
anesthetic into motor and sensory nerves. 
Perfect akinesia precludes extraocular mus- 
cle contraction and shortening of the scleral 
container.*7 A second paper demonstrated 
that hyperosmolar mannitol reduced vitre- 
ous weight in the closed rabbit eye during 
the time usually required for a lens extrac- 
tion, but digital massage had no such effect. 
The latter, as discussed above, induced a 
vitreous rebound.associated with an increase 
in intraocular pressure in the closed rabbit 
eye. Though mannitol reduced this rebound 
effect, it did not eliminate it.48 In a third 
paper from this clinic, it was shown that 
retrobulbar anesthesia and the use of aceta- 
zolamide reduced intraocular pressure in the 
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undisturbed rabbit eye but did not alter 
vitreous weight. It was concluded that retro- 
bulbar anesthesia helps prevent vitreous loss 
in cataract surgery by producing akinesia 
and eliminating transmitted reflexes. Pre- 
operativly administered acetazolamide ap- 
pears to be of no benefit to the patient and 
is of no value in preventing vitreous loss.49 

Since compression of the eye is often rou- 
tine before intraocular surgery, the duration 
of the resultant ocular hypotension is of 
clinical importance. One paper reported ex- 
perimental and clinical studies after five 
minutes of compression and demonstrated a 
homeostatic tendency for the untreated nor- 
mal eye to recover most of its volume loss in 
10 to 15 minutes. Continuation of pressure 
on the eye during the preliminary phases of 
intraocular surgery, before the chamber is 
opened, resulted in a more profound hypo- 
tension, but an increased episcleral bleeding 
tendency was noted. Hyperosmotic agents 
appeared to increase the degree and dura- 
tion of ocular hypotension from compres- 
sion. The hypotony from compression has 
been related to reduction of vitreous volume, 
but the authors suggested that part of the 
apparent ocular volume loss might be due to 
changes in the volumes of the anterior 
chamber aqueous, the choroidal bed, and the 
orbit. Squeezing blood out of the choroid or 
fluid out of the orbit from prolonged com- 
pression could be just as important in avoid- 
ing vitreous loss as reduction in vitreous 
weight and volume.®® In performing intra- 
ocular surgery, a suggestion for the slow 
surgeon, in addition to the one recommend- 
ed by the authors, is to apply the digital 
massage after the superior rectus suture has 
been placed and the conjunctival flap has 
been prepared. However, it is not recom- 
mended to do this after the preparation of 
an incisional groove, since the anterior 
chamber may be accidentally entered during 
its preparation. 


Miscellaneous 


An interesting paper substantiated the 
value of vitreous humor alcohol determina- 
tion for the forensic scientist. It was found 
that vitreous is excellent material for use in 
determination of alcohol, remaining stable 
for prolonged postmortem periods and hav-e 
ing many technical advantages compared to 
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whole blood. Simultaneous determination of 
vitreous humor alcohol could serve as a 
check on the blood alcohol concentration 
and has proven of value in verifying a high 
blood value when the possibility of contami- 
nation of the blood existed.®! 

Stimulated by another investigator’s ob- 
servation that, in pathological preparations 
of glaucoma following thrombosis of the cen- 
tral retinal vein, markedly more cells were 
present in the vitreous than normal, one 
author began a study of the cells of the 
vitreous in glaucoma. The reasoning was 
that if it is true that vitreous cells produce 
hyaluronic acid, as suggested by Balazs and 
Szirmai, it may be supposed that more vitre- 
ous will be produced when there are more 
cells in the vitreous. This would explain 
why the anterior chamber is shallow in glau- 
coma associated with central vein thrombo- 
sis, and why it takes several months before 
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the glaucoma becomes apparent. In this 
study, cells were considered to be vitreous 
cells if they possessed kidney-shaped, some- 
times oval nuclei, granules and vacuoles,. 
and protoplasmic filaments. Using nonglau- 
comatous eyes as controls, there was more 
than a 600% increase in cełls posteriorly 
and more than 300% at the periphery and 
the equator in eyes with glaucoma fol- 
lowing central vein thrombosis.®? This was a 
preliminary report and conclusions have not 
yet been reached. 

The first reported case of hemoliporrhagia 
of the vitreous in a diabetic patient with 
retinopathy and lipemia retinales was de- 
scribed. Blood lipid from the patient was 


given by intracardiac injection to a toad, * œ 


and the fundi were examined. The picture 
was very similar to that of lipemia retinalis. 
Puncture of the globe yielded a milky fluid, 
as in the reported clinical case.5? 
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Calendar of Events 


Australian-American Congress on Facial, Cosmetic, and Reconstruc- 
tive Plastic Surgery, Sydney and Melbourne, Australia . ° 

The Retina Service, Massachusetts Eye and Ear Infirmary, Course 
in Retinal Detachment, Boston 

Brooklyn Eye and Ear Hospital, Recent Advances in Surgery of 
the Cornea, Brooklyn, NY 

American Board of Ophthalmology, Oral Examinations, San Fran- 
cisco 

Washington Hospital Center, Neuro-ophthalmology Symposium on 
Chiasm and Optic Nerve, Washington, DC 

Pacific Medical Center, Presbyterian Hospital, Highlights of Mod- 
ern Ophthalmology, San Francisco 

American Medical Association, Section on Ophthalmology, San 
Francisco 

Stanford University School of Medicine, Postgraduate Course in 
Ophthalmology, Stanford, Calif 

International College of Surgeons, US Section, Ophthalmology, An- 
nual Midsummer Meeting, Lake George, NY 

Afro-Asian Ophthalmological Congress, Bunkyo-ku, Tokyo 
Eye-Bank for Sight Restoration, Eighth Annual Course in Diagnos- 
tic Ultrasonography in Ophthalmology, Southampton, NY 
University of Pittsburgh, The Management of Retinal Detachment, 
Pittsburgh 

Massachusetts Eye and Ear Infirmary and The Retina Society, 25th 
Anniversary Congress of the Retina Service and Annual Meeting of 
the Retina Society, Boston 

Eye Bank Association of America, Scientific Program on Cryopres- 
ervation, Dallas 

National Committee for Research in Ophthalmology and Blindness, 
17th Annual Meeting and Technical Forum, Dallas 

American Academy of Ophthalmology and Otolaryngology, 77th 
Annual Meeting, Dallas 

American College of Surgeons, 58th Annual Clinical Congress, 
Ophthalmology Section: Trauma, San Francisco 

American Board of Ophthalmology, 1972 Oral Examinations, Phil- 
adelphia 

College of Physicians and Surgeons of Columbia University, Third 
Annual Meeting of the Edward S. Harkness Eye Institute, New 
York 

Southern Medical Association, Section on Ophthalmology, New 
Orleans 


American Board of Ophthalmology, Written Qualifying Tests, 35 
Sites, Applications Deadline, July 1, 1972 

Horacio Ferrer Eye Institute, International Symposium on Glau- 
coma, Miami Beach, Fla 

American Board of Ophthalmology, Oral Examinations, Boston 
University of Iowa Department of Ophthalmology, Second Interna- 
tional Symposium on the Eye and Systemic Disease, Iowa City 


Arch Ophthal—Vol 87, May 1972 





( 


NEWS AND COMMENT 


"Congress on Facial, Cosmetic, and Recon- 


. Stractive Plastic Surgery.—The Australian- 


American Congress will be held in Sydney 
and Melbourne from May 5 to 20, 1972, in 
conjunction with 17 days of luxury travel to 
Fiji, New Zealand, Australia, and Tahiti. 
Drs. Benito B. Rish, Martin Bodian, and 
Victor R. Syracuse, all of New York City, 
will be panelists. Write for details to Victor 
R. Syracuse, MD, 29 Washington Square 
W, New York 10011. 


Ophthalmology Session, International 
College of Surgeons.—The annual midsum- 
mer meeting, US Section, of International 
College of Surgeons, will be held July 5 to 
10, 1972, at the Sagamore Hotel, Bolton 
Landing, Lake George, NY. Panel members 
of the ophthalmology session will be Drs. 
M. A. Alterman; A. de Roetth; K. Gitter; 
H. L. Gould; H. M. Haddad; R. Harrison; 
G. M. Howard; C. D. Kelman; H. H. Kerri- 
son; M. L. Kwitko; A. LaBelle; R. A. Per- 
ritt; D. L. Praeger; J. Schwartzman; and G. 
L. Spaeth. Address inquiries to Donald L. 
Praeger, MD, FACS, FICS, Program Direc- 
tor, Ophthalmology, 9 Fulton Ave, Pough- 
keepsie, NY 12603. 


Advances in Keratoplasty Course.—The 
seventh annual course will be given jointly 
by the Eye-Bank for Sight Restoration and 
the Southampton Hospital at the Southamp- 
ton Hospital, Southampton, Long Island, 
NY, from July 26 to 28, 1972. Faculty will 
include Drs. N. R. Bronson; S. Brown; J. N. 
Buxton; C. H. Dohlman; M. Fine; H. M. 
Katzin; H. E. Kaufman; D. Paton: R. T. 
Paton; R. C. Troutman; A. I. Turtz; and 
L. E. Zimmerman. Write for further details 
to The Eye-Bank for Sight Restoration, Inc., 
210 E 64th St, New York 10021. 


Course in Ultrasonic Techniques in 
Ophthalmology.—The eighth annual course 
in the practical use of diagnostic ultrasonog- 
raphy in ophthalmology will be held July 31 
to Aug 2, 1972, at the Southampton Hospi- 
tal, Southampton, Long Island, NY. The 
faculty will include the following: N. R. 
Bronson, MD; D. J. Coleman, MD; D. J. 
Hart, BEE; A. H. Keeney, MD; K. Ossoi- 
nig, MD; and E. W. Purnell, MD. Write 
for further details to N. R. Bronson, MD, 
186 Old Town Rd, Southampton, NY 11968. 
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Cryopreservation of the Cornea Program. 
—The Eye Bank Association of America 
will hold a scientific program on cryopreser- 
vation of the cornea on Friday, 22 Sept 
1972, at the Fairmont Hotel, Dallas. The 
morning session will be on clinical use of 
cryopreserved corneas and the afternoon ses- 
sion, on the technique of cryopreservation. 
Write for additional information to the Eye 
Bank Association of America, 3195 Maple- 
wood Ave, Winston-Salem, NC 27103. 


National Committee for Research in 
Ophthalmology and Blindness Luncheon 
Seminar, 17th Annual Meeting and Techni- 
cal Forum.—This committee, composed of 
representatives from the major ophthalmo- 
logic societies and from voluntary organiza- 
tions in prevention of blindness and services 
to the visually handicapped, will present an 
interdisciplinary technical forum between 
the pre-Academy events of Saturday morn- 
ing and Saturday afternoon, Sept 23, 1972, 
at the Convention Center in Dallas. 

The subject will be “New Fundamentals 
in the Approach to Cancer Correction and 
Rehabilitation.” For information and lunch- 
eon reservations, address Arthur H. Keeney, 
MD, Secretary, National Committee for Re- 
search in Ophthalmology and Blindness, 
1601 Spring Garden St, Philadelphia 19130. 


Third Annual Meeting of the Edward S. 
Harkness Eye Institute.—This meeting will 
be on Nov 2 and 3, 1972 at the Institute in 
New York City. Subjects will be Coagula- 
tion Therapy, Contact Lenses, Pharmacolo- 
gy, Preadult Cataracts, Ptosis, and Strabis- 
mus. Guest speakers are as follows: Drs. 
W. H. Annesley, Jr; J. V. Aquevella; J. N. 
Buxton; G. W. Cleasby; J. G. Dobbie; W. G. 
Everett; E. R. Folk; D. Guerry III; D. A. 
Holub; C. E. Iliff; A. Jampolsky; I. H. 
Leopold; H. Neu; M. F. Obear: M. Parks; 
G. R. O’Connor; M. Quickert; W. G. Samp- 
son; H. Scheie; G. von Noorden; J. A. C. 
Wadsworth; and G. N. Wise. The Institute 
faculty will include Drs. C. J. Campbell; F. 
D. Carroll D. J. Coleman; W. C. Cooper; 
A. de Roetth; A. G. DeVoe; A. Donn; R. M. 
Ellsworth; J. W. Espy; R. L. Farris; F., B. 
Hoefle; P. Knapp; F. A. L’Esperance; H. M. 
Moss; H. F. Spalter; and E. Wirostko. i 
Write for further information to Melvin D. 
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Yahr, MD, Associate Dean, College of Phy- 
sicians and Surgeons of Columbia Universi- 
ty, 630 W 168th St, New York 10032. 


Ophthalmic Surgery Program.—The An- 
nual Clinical Congress of the American Col- 
lege of Surgeons will be held in San Fran- 
cisco, Oct 2 to 6, 1972. The theme of the 
postgraduate course will be Ocular Injuries. 
The guest lecturer and discussant will be 
Professor G. Mackensen, Director of the 
Eye Department, University of Freiburg, 
Germany. Chairmen of the event are Alson 
E. Braley, MD, FACS, and Webb Chamber- 
lain, MD, FACS. 


Recent Advances in Surgery of the Cor- 
nea.—Brooklyn Eye and Ear Hospital an- 
nounces a course in Recent Advances in 
Surgery of the Cornea, May 18 to 20, 1972. 
Invited faculty include Drs. Hernando Car- 
dona, Miles Galin, Peter Halberg, Herbert 
Katzin, J. Harry King, George Kurz, and 
Margaret Obear. Max Fine, MD, is guest of 
honor. There will be live surgical demon- 
strations on patients. Matriculants will per- 
form corneal surgery on animal eyes. The 
course is under the direction of A. Benedict 
Rizzuti, MD. Address inquiries to Mr. Ver- 
non E. Dressler, Administrator, Brooklyn 
Eye and Ear Hospital, 29 Greene Ave, Brook- 
lyn, NY 11238. 


Resident’s Day.—New York Medical Col- 
lege Department of Ophthalmology will 
hold its annual Residents’ Day on Saturday, 
May 20, 1972. Papers on both clinical and 
basic research work will be presented by the 
house staff and attendance is open to all 
who are interested. Preregistration is re- 
quired, although there is no registration fee. 
For further information and program, con- 
tact Mrs. Ruth Green, Department of 
Ophthalmology, New York Medical College, 
1249 Fifth Ave, New York 10029; (212) 
876-5500, ext 117. 


SMA Section on Ophthalmology Meeting. 
—The Section on Ophthalmology of the 
Southern Medical Association will hold its 
1972 meeting in New Orleans, November 13 
to 16, 1972. Papers are now being accepted 
for presentation at this meeting. Contact Dr. 
Hilliard M. Haik, Section Secretary, 812 
° Maison Blanche Bldg, New Orleans 70112. 
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New Developments in Ocular Therapy 
Postgraduate Course.—Stanford University 
School of Medicine announces a three-day 
postgraduate course in ophthalmology to be 
held at the Stanford University School of 
Medicine, Stanford, Calif, on June 22 to 24, 
1972. The course will include fectures and 
round table discussions on new develop- 
ments in ocular therapy. Other topics to be 
discussed will be new approaches to glau- 
coma and corneal diseases, the therapeutic 
role of soft contact lenses, and biochemical 
manipulation in ophthalmic genetics. Guest 
lecturers will be Drs. Herbert E. “Kaufman, 
Steven M. Podos, and Kenneth T. Richard- 
son, Jr. Registrations will be limited. For 
application forms and further information 
write to A. Dellaporta, MD, Division of 
Ophthalmology, Stanford University School 
of Medicine, Stanford, Calif 94305. 


Lecture on Press-on Prisms: Their Role in 
the Treatment of Amblyopia.—Robert D. 
Reinecke, MD, Professor and Chairman of 
the Department of Ophthalmology at Al- 
bany Medical College of Union University, 
will deliver a lecture entitled ‘“‘Press-on 
Prisms: Their Role in the Treatment of 
Amblyopia,” on May 24th at 5 PM. The 
lecture will be presented in Room R-113, 
Cohen Research Building, New York Medi- 
cal College, Fifth Avenue at 106th Street, 
New York 10029. All interested parties are 
invited to attend. 


New Australian Journal of Ophthalmolo- 
gy.—The Council of the Australian College 
of Ophthalmologists announce that the 
Transactions of the College, published an- 
nually, will cease with publication of volume 
111 early in 1972 and will be replaced by 
the Australian Journal of Ophthalmology, 
to be published three times yearly—in 
March, July, and November. The first issue 
will be published in March 1973. Subscrip- 
tions to the journal are invited following 
publication, and contributions from ophthal- 
mologists from outside Australia are wel- 
come. Address inquiries to the Chairman of 
the Editorial Committee, Australian Jour- 
nal of Ophthalmology, 27 Commonwealth 
St, Sydney, NSW 2010, Australia. 
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The sunglass companion to 
PHOTOGRAY lenses. 


PHOTOSUN lenses. Those extraordi- 
nary new sunglass lenses that get darker 
as the sun gets brighter. 


With no exposure to the sun, 
PHOTOSUN lenses lighten to 65% light 
transmittance. In full sun, they darken to 
20% light transmittance. 


By comparison, PHOTOGRAY comfort 
lenses cover the 85%-45% light trans- 
mittance range. From virtually clear toa 
light fashion tint. But that’s a comfort 


glass. PHOTOSUN glass Is a true sun glass. 





Now meet 


PHOTOSUN lenses are neutral gray in 
color, so they never distort natural cojor 
perception. The photochromic quality is a’ 
lifetime characteristic of the glass, sothey y 
never wear out. They give your patients an 
optimum balance of comfort and visibility . 
never available in a prescription 
sunglass before. 

And they can be strengthened in exactly 
the same way as PHOTOGRAY lenses to 
meet the new FDA regulations. 

PHOTOSUN glass is now in production 
at Corning. And is available through the 
normal distribution channels for the 
ophthalmic industry. CORNING 

OPTICALPRODUCTS ° 
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Bronson-Magnion 


Hand Held 


GIANT MAGNET 


LIGHTWEIGHT 


Hand held giant magnet weighs 
only 4% Ibs., measures 2%” diam- 
eter, 7” long. 


POWERFUL 


10,000 gauss on contact plus ad- 
vantage of automatic pulsing for 
freeing an imbedded foreign object. 


PORTABLE 


Complete magnet, including foot 
switch, rectifier, and case, weighs 
only 30 Ibs. Attractive grained for- 
mica case measures 8” x 1252" x18”. 


STERILIZATION 


Gas, will fit smallest portable unit. 


TEA >) kiwawd kwiweend . $2075.00 


STORZ INSTRUMENT COMPANY, 3365 Tree Court Industrial Blvd., St. Louis, Mo. 63122 


New York Showroom: 629 Park Avenue 


Magnet to the Patient..... 
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STANFORD BASIC SCIENCE COURSE IN OPHTHALMOLOGY 


July 5 through September 8, 1972 ‘ 


Stanford University Medical Center, Stanford, California 
For residents and prospective residents—approximately 290 hours of instruction 


with a faculty of forty-five. 


Sections include: 


1. Anatomy (25 Y hours) 
2. Microbiology and Immunology (39 hours) 
3. Pathology (69 hours) 
4. Physiology (39 hours) 
5. Neuro-ophthalmology and Neuroanatomy (33 hours) 


6. Optics and Theory of Refraction (33 hours) 
7. Embryology and Genetics (9 hours) 
8. Motility . (30 hours) 
9. Biochemistry (9 hours) 
10. Pharmacology and Toxicology (29 hours) 


Some of the lecturers are as follows: Crowell Beard, Raynold Berke, Paul Boeder, 
Brooks Crawford, Phil Ellis, William Green,Arthur Jampolsky, Alan Scott, Robert Shaffer, 
Richard Sogg, William Spencer, Phillips Thygeson. 


Tuition $575.00. For further information and application forms please write to J. W. 
Bettman, M.D., Division of Ophthalmology, A230, Stanford Medical Center, Stanford, 


California 94305. 




























NEW BOOK 


“SECOND” REPORT 
The CATARACT SURGERY 


580 Page BOOK 


PROCEEDINGS OF THE: 
1971 CATARACT SURGICAL CONGRESS 


MIAMI BEACH 


65 CONTRIBUTORS 


QAnxn AH OM 


PROCEEDINGS OF THE 
1969 CATARACT SURGICAL CONGRESS 


MIAMI BEACH 


43 CONTRIBUTORS: 





TO THE MIAMI EDUCATIONAL PRESS, INC. 
608 Huntington Building # Miami, Florida 33131 


O Enclosed is $30.25 (incl. postage) for one copy of 
“The SECOND Report on Cataract Surgery” - 1971 


1 Enclosed is $19.75 (originally $30.25) for one copy of 
“The New (1st) Report on Cataract Surgery” - 1969 
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Mueller Welt has 
The Edge 


on other 


contact lenses! 


*Mueller Welt’s fully automated methods assure a prop- 
erly positioned edge apex consistently, lens after lens, 
for constant comfort, superior safety, too! It's another 
Mueller Welt first! 

Call or write for our free Fitting Manual and pamphlet, 
“Which Ones Should | Use?” 


MUELLER WELT CONTACT LENSES, INC. 
Serving the profession for over 40 years, 
à with contact lenses developed through 
continuous research. 

_ 28 E. Jackson Blvd. 

Chicago, Ill. 60604 (312) 427-3575 t 
6922 Hollywood Blvd. 

Hollywood, Calif. 90028 (213) 464-2137 
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adequate oral electrolyte intake 
will also contribute to hypokalemia. 
Digitalis therapy may exaggerate 
metabolic effects of hypokalemia 


e potent oral carbonic anhydrase 
inhibitor 

* @ onset of action usually within an 

hour; maximal effect is observed 


in two to four hours ee : ES: especially with reference to myo- 
e lowered intraocular pressure is as ; P cardial activity. Hypokalemia may 
often maintained for six to twelve Wg Ra be treated by use of potassium 
hours figs vi ga: chloride or giving foods with a high 
è usually most successful when given RG Ri A potassium content. A close check on 
in conjunction with miotics An j RE electrolyte balance, blood pH, and 
Compared to other carbonic an- y. “i Baa: blood gases should be kept during 
hydrase inhibitors, DARANIDE has ye 3 therapy. Use with caution in severe 
e alesser propensity for causing meta- $ a se respiratory acidosis or in the presence 
bolic acidosis. Please note, however, ey eS E=: Of chronic pulmonary infection; discon- 


Se tinue if blood pH falls below 7.20. As 
E with other carbonic anhydrase inhib- 
- itors, agranulocytosis, thrombocytopenia, 
Or renal calculi are possible. 
Adverse Reactions: Side effects (char- 
acteristic of carbonic anhydrase inhib- 
itors) may include gastrointestinal 
disturbances (anorexia, nausea, 
vomiting), constipation, urinary 
frequency, mild skin eruptions, 
pruritus, headache, weakness, 
nervousness, globus hystericus, 
sedation, lassitude, depression, 
confusion, disorientation, diz- 
ziness, ataxia, tremor, tinnitus, 
paresthesias of hands, feet, tongue. 
If they occur, reduce dosage or 
discontinue drug temporarily. 
Supplied: Tablets containing 50 mg di- 
chlorphenamide each, in bottles of 100. 
For more detailed information, 
consult your MSD representative 
or see the Direction Circular. 
Merck Sharp & Dohme, Division of 
Merck & Co., Inc., West Point, Pa. 19486 


that this and other side effects asso- By 
e œ ciated with carbonic anhydrase in- 
hibitors may occur. 
Contraindications: To avoid blood pH 
decreases below 7.20, do not use if 
arterial pCO, greater than 63 mm Hg; 
hepatic insufficiency; renal failure; NSS 
adrenocortical insufficiency; hyperchlor- Pg=; 
emic acidosis; conditions in ies 
which sodium and/or potassium 
serum levels are depressed. 
Should not be used in patients 
with severe pulmonary ob- 
struction who are unable to 
increase their alveolar ventila- 
tion since their acidosis may be 
increasedtothe pointof narcosis. 
Warning: Should not be used in 
women of child-bearing age or in 
pregnancy, especially during the 
first trimester, unless the benefits 
to be expected outweigh potential 
adverse effects. 
Precautions: Potassium excretion is 
_ increased and hypokalemia may develop 
- with brisk diuresis, when severe cirrhosis 
is present, or during concomitant use o 


steroids or ACTH. Interference with ~$. 
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Research Project Notices 





An Optional Readers’ Service 


The American Medical Association is cooperating 
with the Smithsonian Institution’s Science Information 
Exchange (SSIE) in presenting a monthly list of 
selected current research projects of interest to general 
medicine. SSIE specialists will provide notices of on- 
going government and private research in key areas of 
interest, drawing on information from more than 100,- 
000 notices registered with SSIE each year and compu- 
terized for retrieval and storage. SSIE itself cooperates 
with hundreds of organizations whose research efforts 
may otherwise remain unpublicized for years. 

Selected notices of current research projects are 
available through the Archives of Ophthalmology at a 
cost of $40 per subject area. (The cost for a computer 
search of one subject area for research projects in that 
area is $50 if requested directly from SSIE. ) 

Each notice is given on a standard 814 by 11 form, 
showing supporting agency, project title, principal in- 
vestigators and scientific specialty, recipient institution, 
and a descriptive summary of the objective of the 
current research project. 

Notices may be ordered, prepaid, until 90 days after 
publication date. This month’s topics, number of proj- 
jects included, and cost per topic are given in the coupon 
to the right. 


SCIENCE INFORMATION EXCHANGE 
SMITHSONIAN INSTITUTION 
1730 M STREET. NW PHONE 202-361-5511 
WASHINGTON, D.C. 20036 


NOTICE OF RESEARCH PROJECT 


ACENC OS WoMBER B) 


EY 00336-05 


6E to. 


1NB-6817-5 





SUPPORTING AGENCY: 


HEALTH, EDUCATION & WELPARE 
PUBLIC HEALTH SERVICE 
RATIONAL INSTITUTES OP HEALTH 
BATIOWAL EYE INSTITUTE 


TITLE OF PROJECT 


GLAUCCBA CLINICAL RESEARCH CENTER 


PARTMENT/ SPECIALTY: 


OPHTHALMOLOGY 
KOLKER 
PODOS 
ASSEPP 
RIVERA 
RECIPIENT INSTITUTION: 
WASEIBGTON UNIVERSITY 
SCHOOL OP SEDICINE 
660 S. KINGSHIGHWAY BLVD. 
MISSOURI 63110 


SUMMARY OF PROJECT, 


PERIODO FOR Ths API 


6/71 TO 5/72 
Fr71 


A research center has been established, including both inpatient 
and outpatient facilities, within which clincal glaucoma research is 
being performed. A core of glaucoma patients and glaucoma suspects have 


beea acquired for studying the natural history of the glaucomas and 
provides a seans whereby clinical research can be done under carefully 


coatrolled conditions. This permits the prompt clinical application of 
fiadiags in our laboratory as well as stimulating further lab research 
oa the basis of patient's problems. In addition, the project provides a 
pears of training both sedical and paramedical. personnel in research 
techmigues and current methodology in the evaluation of the glaucomas, 


oO 


O 


May Research Topics 


Glaucoma, intraocular pressure and 
aqueous outflow from the eye (67 
projects, $40) 


Basement membrane studies (77 proj- 
ects, $40) 


Damaging effects of x-rays, micro- 
waves, and lasers on vision. Excludes 
laser use in treating eye disease (51 
projects, $40) 


Corneal 
$40) 


transplants (12 _ projects, 


Cataracts (59 projects, $40) 


Flashblindness, retinal burns, glare 
and protection against these effects 
(38 projects, $40) 


Studies on the lens of the eye, ex- 
cluding cataract studies unless nor- 
mal lens is studied also (66 projects, 
$40) 
Retinal detachment 
$40) 


(24 projects, 





Use this coupon to order notices of Re- 
search Projects. 
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Payment enclosed 


Authorized purchase order number 


for billing 


(institutions only) 
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Make check payable and send to: 
American Medical Association 
535 N Dearborn St 
Chicago, Ill 60610 
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The eye umbrella 
Program for Rx sun glayer 


Glare protection, in all the ways and degrees in which it is now available, can be 
confusing for your patients. The Eye Umbrella, a new Ray-Ban Rx informational 
program, helps you tell patients about the total protection and comfort provided 


by fine quality Rx sun glasses. 


The new program includes a patient folder, case insert, gift certificate, demonstrators 


and point-of-Rx materials. 


The representative from your Bausch & Lomb branch or B&L distributor has complete 
information on the Eye Umbrella. Ask him about it and how 


you can obtain the items you would like. 


BAUSCH & LOMB 
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TEARISOL Comfort Is Close At Hand 


Day-in and day-out the eye is subjected to myriad 
potentially irritating, drying, fatiguing, insults. Smog, 
stgam heat, wind, dust, air conditioners, sun, pollen, 
soot. You name it. It’s all around us. 

Fortunately, a “natural” form of comfort is close at 
hand: TEARISOL®. This is the soothing tear substitute 
that brings comfort to dry and irritated eyes—and does 


nothing else. Clear comfort. Comfort that does not 
dnae not alter antical dvnamics. Par- 


dietart wiecinn 






ticularly useful to make hard lens wearing “softer” for 
your contact lens patient: a drop or two of TEARISOL 
as needed can provide a cushion of “natural” com- 
fort. An isotonic, sterile solution of 0.5% hydroxypro- 
pyl methylcellulose. In the economical easy-to-carry 
15 cc. Lacrivial® 


OO 


COOPER LABORATORIES. INC. 
WAYNE, NEW JERSEY 07470 
STE. THERESE, QUEBEC, CANADA 
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This Wet-Field* coagulator provides pin-point 
soagulation with less damage to surrounding 
issue and works even better under irrigation. 
t eliminates repeated sponging, reduces 
rritation, and speeds up the procedure. 4 
3leeders are easier tolocateinawet 4 
ield too. 

Just touch the foot switch and /, 
>urrent passes from tip to tip 
-notinto surrounding tissue - f A 
or instantaneous hemostasis. ~~ 61972 Codman & Shurtleff, Inc. * 


Trademark 


J The advantages of this instru- 
-ment are proven and well documented. 

F Letus send you supporting information. 

f Mentor Division, Codman & Shurtleff, Inc., 
~ Randolph, Mass. 02368 


F ci. S.D. McPherson, Jr., M.D., “Bipolar Coagulation in Oph thalmic Operations," American | 
Joumal of Ophthalmology, 73:5, 1972. 


J Codman Mentor 
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for. 
bacterial _ 
conjunctivitis 








* 


and other 
-exteral | 
eye infections 


Neosporin Ophthalmic 
Solution, Sterile 
polymyxin B—neomycin—gramicidin 


Each cc, contains: Aerosporin® brand Polymyxin 
B Sulfate 5000 units; neomycin sulfate 2.5 mg. 


‘(equivalent to 1.75 mg. of neomycin base); 


gramicidin 0.025 mg., in aqueous saline solution 
isotonic with tears, containing the inactive in- 
gredients alcohol (0.5%), propylene glycol, 
polyoxyethylene polyoxypropylene compound, 


sodium chloride, and purified water (preserva-. 


tive: thimerosal 0.001%). Bottles of 10 cc. with 
sterile dropper. l 


Neosporin Ophthalmic 


' Ointmenť 


polymyxin B—bacitracin—neomycin 


Each gram contains: Aerosporin® brand Poly- 
myxin B Sulfate 5000 units; zinc bacitracin 400 
units; neomycin sulfate 5 mg. (equivalent to 3.5 
mg. neomycin base) in special white petrolatum 
q.s. In Ys oz. tubes with ophthalmic tip. 


\ 





*INDICATIONS: Based on a review of this 
drug by the National Academy of Sciences 
—National Research Council and/or other 
information, FDA has classified the indi- 
cations as follows: _ 

_ “Possibly” effective: For the treat- 
ment of external bacterial infections of 
the eye due to susceptible organisms, in- 
cluding conjunctivitis (acute, chronic, 

catarrhal, purulent and follicular), pink 

eye, blepharitis, and superficial corneal 
ulcers and keratitis. 

Final classification of the less-than- 

effective indications requires further in- 

vestigation. 

















CONTRAINDICATIONS: This product is contra- 
indicated in those individuals who have shown 
hypersensitivity to any of its components. 


WARNINGS: Articles in the current medical lit- 
erature indicate an increase in the prevalence 
of persons allergic to neomycin. The possibility 
of such a reaction should be borne in mind. 


PRECAUTIONS: As with other antibiotic prep- 
arations, prolonged use may result in over- 
growth of nonsusceptible organisms including 
fungi. Appropriate measures should be taken if 
this occurs. 


Complete literature available on request from 
Professional Services Dept. PML. 


Burroughs Wellcome Co. 
Research Triangle Park 
Wellcome / North Carolina 27709 





The Fison indirect ophthalmoscope 
isan integrated, versatile, system 








The Fison binocular ophthalmoscope offers as standard many attachments 
usually considered as extras ; plus the unique ‘bi-mirror’ which allows 
consultation with or instruction of two extra observers, able to view the fundus 
simultaneously from left and right. The high intensity light source Is 
venturi-section cooled for maximum wearer comfort while the newly-designed 
vision system combines optical stability with minimum weight. Fully 
stereoscopic viewing through automatically-aligning lenses in an adjustable 
P.D. system gives optimum depth perception. The integral but detachable filter 
wheel is supplied fitted with cobalt and red-free filters ; provision is made for 
incorporation of special colour filters for specific study and research work. The 
tough, smart carrying case has a fitted, removable transformer, accessory 
compartment and pocket for detachment charts and case notes. 





» KEELER OPTICAL PRODUCTS INC., 456, PARKWAY, LAWRENCE PARK INDUSTRIAL AREA, 
" . BROOMALL, Pa 19008. 
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~- PHUSPHOLINE lovIDE 


" (echothiopnate iodide 
| for ophthalmic solution) 








Effect of Phospholine lodide and pilocarpine 
on intraocular pressure control. — . 


‘ *Adapted from Barsam, P. C., Boston U. School of Med.: Time Curves 
of the Effect of Miotics on Intraocular Pressure and Outflow Facility, 
Scientific Exhibit, Annual Convention, American Academy See next page for Brief Summary 
of Ophthalmology and Otolaryngology, Las Vegas, Oct. 5-9, 1970. of prescribing information. 








PHUSPHULINE IUDIDE:. ` 
(echothiophate iodide) ` 


tor 24 hour control in chronic simple (open-angle) 
glaucoma and glaucoma secondary to aphakia 


just 1 or 2 instillations a day 


e for long lasting effect on ocular tension — 


helps protect against a “silent emergency” at night 
è may be substituted for the bedtime dose of a short acting miotic ~ 


that controls intraocular pressure by day, but 


fails to provide adequate control during the night and early morning 
@ choice of four strengths for individualized therapy — 
may be used alone or as a complementary agent 


BRIEF SUMMARY (for full prescribing information, 
consult package circular) 

Phospholine lodide® (echothiophate iodide) 

in Management of Chronic Simple (Noncongestive) and 
Aphakic Glaucoma/Concomitant Esotropia 


Contraindications: This medication is contraindicated in 
acute (congestive) angle closure glaucoma, but may be 
useful in the subacute or chronic stages after iridectomy 
or where surgery is refused or contraindicated. It is also 
contraindicated in glaucoma associated with iridocyclitis. 
It should be prescribed only after consultation with the 
patient’s internist or surgeon in the presence of bronchial 
asthma, gastrointestinal spasm, urinary tract obstruction, 


- vascular hypertension, myocardial infarction, and Parkin- 


son’s disease. 

Warnings: Therapy should be temporarily discontinued if 
(otherwise unexplainable) persistent diarrhea, profuse 
sweating, or muscle weakness occurs. Succinylcholine 
should not be used concomitantly. In patients with my- 
asthenia gravis, only specialists who are aware of the 
likelihood of drug interactions should employ PHOSPHO- 
LINE IODIDE (echothiophate iodide) concomitantly with 
neostigmine, ambenonium, pyridostigmine, or edropho- 
nium. 

Use in pregnancy: Not established is safe use in preg- 
nancy, nor absence of adverse effects on fetus or on res- 
piration of neonate. Administration in pregnancy requires 
weighing potential benefits against potential hazards. 
Precautions: Patients regularly exposed to pesticides of 
the organophosphate or carbamate class should be cau- 
tioned to observe all protective measures recommended 
in their handling. ‘ 

Minor side effects (patient to be alerted): Initially, brow- 
ache, dimness of vision, blurring, or ciliary and conjunc- 
tival injection may occur, but usually disappear after 5 to 
10 days of treatment. 

Other side effects: (local) Iris cysts occur occasionally in 
adufts, but fairly frequently in children. Pigmented cysts 
of the cilfary epithelium have been noted. Retinal detach- 





ment has occurred, and the medication should be used 
with extreme caution, if at all, if there is a history of this 
disorder. It may cause or activate acute iritis. Posterior syn- 
echiae may develop. Recent controlled clinical studies have 
shown that PHOSPHOLINE IODIDE (echothiophate iodide) 
therapy may be a causative factor in the development of 
lens opacities in adult glaucoma patients. This phenome- 
non is apparently (a) dose-related, since it has not been ob- 
served with 0.03%, but only with the higher strengths; (b) 
selective in character, since some patients have tolerated 
many years of treatment with the highest strength of the 
drug without lens changes; (c) age-related, since lens opac- 
ities associated with this medication are virtually unknown 
in children; and (d) species specific, since attempts to 
produce comparable effects in experimental animals have 
been unsuccessful. Pupillary block may develop due to 
intense miosis together with vascular congestion, espe- 
cially in eyes with narrow angles. 

Resistance to the medication may appear in some 
patients after many months of therapy; usually the re- 
sponse can be restored by changing to another medica- 
tion for a short time. 

(systemic) Rarely, systemic effects may appear such 
as gastrointestinal spasm, nausea, vomiting, diarrhea, in- 
creased secretion secretion of lacrimal, salivary or sweat glands, 


tightness in the ct in the chest, bradycardia, etc. Muscle weakness 
and one case of localized paresthesias have been re- 


ported. Lowering of blood cholinesterase level frequently 
occurs during long term therapy and is an indication of 
systemic absorption, not an adverse side effect. 

Antidotes: Atropine, 2 mg. parenterally; PROTOPAM® 
CHLORIDE (pralidoxime chloride), 25 mg./ Kg., L.V; arti- 
ficial respiration, if necessary. 
Supplied: 1.5 mg. package for dispensing 0.03% solution; 
3.0 mg. package for 0.06% solution; 6.25 mg. package 
for 0.125% solution; 12.5 mg. package for 0.25% solution. 
{Also contains potassium acetate (sodium hydroxide or 
acetic acid may have been incorporated to adjust pH dur- 
ing manufacturing), chlorobutanol (chloral derivative}, 
mannitol, boric acid, and exsiccated sodium phosphate.] 


ww 


vey The Ophthalmos Division 
YEL | AYERST LABORATORIES 
New York, N.Y. 10017 7127 
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CONTACT 





A vexing fitting problem is the low-riding 
lens which does not move enough as the 
patient blinks, resulting in tear stasis and 
edema under the lens apex. This problem 
is more prevalent with the use of small thin 
lenses today, since there is less lid action 
exerted on them; thus less movement. It is 
most common with plus and low-minus 
(under -—3.00) single-cut lenses, since 
their thickness and consequent weight 
‘pulls them down. Also, the steep outside 
radius minimizes the upward pull of the 
lids. The partial blinking patient has the 
greatest problem with such low-riding lens- 
es, since his lids may not come down far 
enough to move the lenses, or may make 
just enough contact to force the lenses 
down even farther. 


Past solutions to the problem have been: 
(1) “Blink training”; (2) Larger lens di- 
ameter, so that the lens edge would be held 
up under the upper lid, so that even slight 
blink action would give more lens move- 
ment and tear interchange. However, often 
neither measure was successful and lens 
wear was curtailed or discontinued. 


The ultra-thin MINUS CARRIER 
LENS offers new hope for these patients. 
It can be made thinner than singe-cut 
lenses, since plastic removed from the pos- 
terior surface by peripheral curves at “A”, 
which requires increased center thickness 
in a single-cut lens, is instead replaced at 
the anterior periphery of the MINUS CAR- 


180 ST. PAUL ST. 


CONTACT 
LENSES inc. 


ROCHESTER, N. Y. 14604 





THE ULTRA-THIN 
MINUS CARRIER 


LENS 


> 


a ` 


s 


a“ ~ 
a “ 


aor 7 MINUS CARRIER PLANO LENS 
RIER LENS at “B” by using a flat carrier 
curve which is parallel to or even flatter 
than the posterior peripheral curve. Thus, 
no increase in center thickness is needed. 


The MINUS CARRIER LENS attacks 
the problem of low riding in two ways: 
(1) Being thinner and lighter, there is less 
gravitational pull and better centering; (2) 
The flat anterior periphery provides more 
upward lid pull and lens movement. 


This lens can be fitted using the small 
thin lens technique, or as a larger diam- 
eter lens. As it is thinner and tends to be 
tighter, the preferred fit is as a small (7.8 
to 8.8 mm) intra-palpebral fissure lens, 
free of the upper lid except during the 
blink. Due to its flat anterior periphery, 
even a partial blink will pick up the lens 
if the lid comes down several millimeters 
over the lens edge. If it still rides too low, 
or if the blink is too slight to pick up the 
lens, a larger diameter MINUS CARRIER 
LENS that positions under the upper lid 
at all times should provide sufficient tear in- 
terchange, even with minimal blink action. 


STANLEY GORDON, President 


Please send information about your 
contact lenses. 


Phone 716-232-6878 • Cable CONTACTLENS, Roch., N. Y. 


Manufacturers of all types 
of corneal contact lenses. 
SUBSIDIARY OF UNION CORP. NYSE SYMBOL—UCO 
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MIS ae 


GONIO-GEL | 


A STERILE GEL OF METHYLCELLULOSE 4000 cps 2.5% 
Preservatives: Methylparaben and Propylparaben 


VALUABLE FOR BONDING 
OF GONIOSCOPIC PRISMS 
TO THE CORNEA 


e Simplifies gonioscopy in 
upright and recumbent 
positions 


e Reduces fluid spillage 


e Helps maintain a tight 
lens fit 


e Index of refraction 1.336 


Apply small amount of Gel to inner surface of Gonio lens. 
Available in 4% ounce ophthalmic tubes. 





MURO PHARMACAL LABORATORIES, INC. 


121 Liberty Street * Quincy, Mass. 02169 
Area Code 617 • 479-2680 
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July 5th - 10th, 1972 


Annual Mid-Summer Meeting, United 
States Section, International College of 
Surgeons, Sagamore Hotel, Bolton 
- Landing, Lake George, New York. 


Ophthalmology Session 


Panel Members: 


Morton A. Alterman, M.D. 
Andrew de Roetth, Jr., M.D. 
Kurt Gitter, M.D. 
Herbert L. Gould, M.D. 
Heskel M. Haddad, M.D. 
Raymond Harrison, M.D. Donald L. Praeger, M.D. 
George M. Howard, M.D. Joseph Schwartzman, M.D. 
George L. Spaeth, M.D. 


Charles D. Kelman, M.D. 
Horry H. Kerrison, M.D. 
Marvin L. Kwitko, M.D. 
Arthur LaBelle, M.D. 
Richard A. Perritt, M.D. 


Address all inquiries to: 


Donald L. Praeger, 
M.D., F.A.C.S., F.1.C.S. 
Program Director, Ophthalmology 
9 Fulton Avenue 


Poughkeepsie, New York 12603 


BRITISH JOURNAL OF OPHTHALMOLOGY 
Vol. 56, No. 3, March 1972 
First Cambridge Ophthalmological Symposium 
Perrers Taylor Memorial 1971 
(Chairman: Hans Goldmann) 
(Editor: P. G. Watson) 


Glaucoma 


The March issue is devoted to the first annual symposium 
held under the auspices of the University Medical 
School, Cambridge, England. 


Pathology and diagnosis 
D. R. Anderson, R. C. Tripathi, S. S. Hayreh, S. M. 
Drance, R. F. Fisher, G. L. Spaeth, N. Vacharat, 
K. T. Richardson. 


Manifestations of glaucoma 


e and hypertension 
P. A. Graham, S. M. Drance, H. Goldmann, C. 1. 
Phillips, R. Etienne, B. Jay, J. Hetherington, R. J. 


Simmons. 


Treatment 
K. T: Richardson, S. J. H. Miller, G: D. and G. 
Paterson, N. S. C. Rice, P. G. Watson, R. J. H. Smith. 
Single copy price $4.50, 
including postage. 
Annual Subscription (12 issues), $26.50. Combined 
subscription to the British Journal of Ophthalmology 
and Ophthalmic Literature, $45.50. 
ORDER FROM: British Journal of Ophthalmology, 
BMA House, Tavistock Square, London WC:1H g JR, 
England, or through any leading bookseller. 
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Rudolf Partsch wanted to repeal Murphy’s Law. I hus, 
the world’s easiest-to-operate Electron Microscope.. 


“What | want,” said Rudolf Partsch of Carl Zeiss, Inc. 
to the designers in Oberkochen, West Germany, “is a totally 
reliable, extremely easy-to-operate, compact electron micro- 
scope with good resolution (7A) in the 0-60,000x range. And 
| want it at a low price.” He wanted an electron microscope for 
researchers and teachers interested in electron microscopic 
studies, not electron microscopes—an instrument designed 
for everyday use. 

The Zeiss EM9S-2 with fully automatic camera sys- 
tem, foolproof airlock, and fingertip controls is what he got. 
And it looks as though Mr. Partsch really had a keen insight 
into the needs of a large section of the American scientific 
community . . . judging both by the reception this instrument 
has had, and by the numerous attempts to copy it. The copies 
never catch up, because Partsch keeps in regular contact with 
users, to find out what kind of modifications can be made to 


keep abreast of research’s ever-changing requirements. When 
he finds one, he gets it incorporated post haste into ¢he de- 
sign. And, what’s more, makes it available for incorporati 
into previously sold instruments. Because petal evel rt 5 
is a feature inherent in the original uncomplicated design, a 
Zeiss Electron Microscope never gets old. 

For the whole story, contact Partsch. He'll send you 
complete specifications and the illustrated brochure “How to 
Operate the World’s Easiest-to-Operate, El@ctron Microscope.” 

You can reach him by phone at: (212) 736-6070. 
Or write Carl Zeiss, Inc., 444 5th Ave., New York, N.Y. 10018. 
Canada: 45 Valleybrook Drive, Don Mills 405, Ontario. 


Ask for leasing and time payment terms. 


Nationwide service. 


ATLANTA, BOSTON, CHICAGO, COLUMBUS, DALLAS, DENVER, FORT LAUDERDALE, HOUSTON, KANSAS CITY, LOS ANGELES, PHILADELPHIA, PHOENIX, SAN FRANCISCO, SEATTLE, WASHINGTON, D.C 


THE GREAT NAME IN OPTICS 


WEST GERMANY 
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Apollo Space Flight Veteran: 
Miethulose, for dry eyes! 


Methulose artificial tears lubricate sensitive ocular tissues to provide 
comfortable, soothing relief from eye dryness and irritation without 
blurring vision. Little wonder it is a big item on Apollo flights where 
dry eyes could present serious problems. 


Meanwhile, back on earth, Methulose might be the simple solution to 
the dry-eye problems of many of your patients. A non-irritating 
buffered aqueous solution containing Methylcellulose U.S.P. pre- 
served with Benzalkonium Chloride 1:25,000, it is available in 15cc 
and 30cc direct application plastic containers. Write for a generous 
supply of 5cc starter samples. 


PROFESSIONAL PHARMACAL CO., INC. 


P. O. Box 230 300 W. Josephine St., San Antonio, Texas 78206 





one drop of Albalon provides over 190 minutes 
of the most potent decongestant activity. ode 


In a recent double blind study* the superior decongestant activity of Albalon™ 
Liquifilm® was clearly demonstrated. Compared to three of the most fgmiliar vaso- ’ 
constrictors, just one drop of Albalon provided both immediate, effectiveeye-w hitening, 
and 190 minutes of the most potent protection against repeated ocular insult. 
Additionally, Albalon comes in the Liquifilm vehicle to soothe, lubricate and comfort 
itchy, smarting, red eyes. 

ALBALON... for long lasting protection. 


Albalon r - 


(naphazoline HCI) 
LIQUIFILM Ophthalmic Solution 


In an environment of repeated irritation... 










fic á a . 

s ANIR N 2 pmgggp “cal 
cs o k 7 
Irvine, California / Montreal, Canada 


Contains: naphazoline HCI, 0.1%; Liquifilm® (polyvinyl alcohol), 1.4%; with benzalkonium chloride, disodium ede- 
tate, citric acid, sodium citrate, sodium chloride, sodium hydroxide and purified water. Indications: For use as a topical 
ocular øasoconstrictor. Contraindications: Hypersensitivity to the components of this preparation. Precautions: This prep- 
aration should be used only with caution in the presence of hypertension, cardiac irregularities, hyperglycemia (diabetes), 
hyperthyroidism. Adverse Reactions: Pupillary dilatation, increase in intraocular pressure, systemic effects due to absorp- 4 
tion (i.e. hypertension, cardiac irregularities, hyperglycemia). Warnings: Should not be used in patients with narrow 
angle glaucoma. If irritation persists, or increases, discontinue use. Dosage and Administration: One to two drops in- 
stilled in each eye every three to four hours or less frequently, as required to relieve symptoms. 
*from an independent study conducted on a controlled population; data on file, Allergan Research Department. 
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a E 0's. 0 oo cos A ETE OEE ceicie on eid D. H. Abramson, D. J. Slemon, 
M. Forbes, and L. A. Franzen 
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Cyclopentolate Associated With Two Cases of Grand Mal Seizure ..........---:-2e cece rece re iaee. 


J. S. Kennerdell and F. P.» Wucher 


Electrophysiologic and Fluorescein Studies in Vitelliform Macular Degeneration ...........-.-+++: 
L. J. Schwartz, H. S. Metz, and F. Woodward 


CLINICOPATHOLOGIC CASE REPORTS 


Prostatic Carcinoma Metastatic to Optic Nerve and Choroid .........-.-----+ssseseresesesere ese 
R. J. Zappia, M. E. Smith, and A. J. Gay 


Alveolar Rhabdomyosarcoma of the Eyelid ..S. A. D. Schuster, E. C. Ferguson Ill, and R. B. Marshall 
SURGICAL TECHNIQUES 


A Modification of the Correction of Enophthalmos ...... R. H. White, G. M. Shannon, and J. Yassin 
Š 

Surgical Management of Ocular Complications of Graves’ Disease .........------ R. A. Schimek 

A Clamp for Strengthening Müller's Muscle in the Treatment of Ptosis .......... A. M. Putterman 


“LABORATORY SCIENCES 
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9’ 6” ceiling 


Now any of the seven great Zeiss Operation Micro? 
scopes can be suspended from the ceiling of the 
operating room, providing an unmatched combina- 


tion of the world’s finest optics and the utmost | 


convenience. 


The versatile and precision-engineered Zeiss | 
Electro-Hydraulic Ceiling Suspension System is the 
device that makes it possible. Since Zeiss operation” 
microscopes are the standards for microsurgery in 
operating rooms worldwide, the Zeiss engineersehave 
been able to draw upon the broadest base of experi- 
ence in designing a system to meet both the require- 
ments of the surgeon and the practicalities of the 
hospital. Let’s consider some of the main features of 
the system—leaving the best for last. 

1. Adaptability to any operating room height. 
Standard equipment for ceilings 9’6” up to 13’; cus- 


OPMI 2 





OPMI 1 


The microscope that 
has been used in the devel- 
opment of most currently 
employed microsurgical 
procedures. Magnifications 
from 2.5X to 50X; working 
distances from 4” to 16”; 
direct, internal, shadow- 
free illumination. Still, 
motion picture, and tele- 
vision cameras can be at- 
tached. 


OPMI 2 

Fully motorized. Zoom 
magnification operated by 
foot or hand remote control 
panels. OpMi 2 provides a 
stereo image of unequalled 
brightness and edge-to- 
edge sharpness with con- 
tinuous magnification. All 
photographic attachments 
available. 
OPMI 3 after Barraquer 

Designed exclusively 
for ophthalmological sur- 





gery, OpMi 3 is the easiest- 
to-operate microscope 
made. The exclusive 150/ 
200mm tele-lens provides 
an unmatched depth of 
focus and flatness of field. 
All attachments available, 
including a special assist- 
ant’s stereo-microscope . 
with optics of the same |! 
high quality as the main 
one. 
OPMI 4 ' 
A specialized instru- 


a 13’ceiling or highe 




















tom fittings for higher ceilings. (See illustration.) 

2. Telescoping action through a range of 21” 

¢(530mm) to permit surgical fields to be cleared fully 
_ and freed when the microscope is not in use. 

3. Two telescoping speeds—one for rapid po- 

Sitioning of the microscope along the vertica! axis 
, and one for precise positioning. Speeds can be set 
anywhere up to 30mm/sec. 

4. Automatic electro-hydraulic control by 
either hand or foot control panels or both simultane- 
ously. 

5. And, most important, the system is fully 
compatible with any of the seven great Zeiss opera- 
tion microscopes you may presently own or with any 
you may add in the future. This feature alone means 
unequalled versatility. A brief review of the instru- 





ments will prove it. 


ment for taking 16mm mo- 
tion pictures during eye 
surgery. Adaptable for 
Urban, Beaulieu or Bolex 
16mm movie cameras. 
Special cine objective for 
high-resolution close-up 
work. 
OPMI 5 after Harms 

A double microscope 
that provides simultaneous 
binocular observation in 
the positions most conven- 
ient to the tasks at hand — 


side-by-side, opposite, or 
anywhere in between. Illu- 
mination from two homoge- 
neous illuminators. 
OPMI 6 

A new, versatile oper- 
ating microscope with 
coaxial illumination, mo- 
torized zoom optics and 
motorized fine focusing. 
Especially compatible to 
the requirements of hospi- 
tals where the Ear, Nose 
and Throat Dept. and the 


Ophthalmology Dept. must 
both use the same instru- 
ment. 
OPMI 7 a 

A new instrument 
designed specifically for 
ophthalmic microsurgery. 
The vertical microscope 
body has a built-in zoom 
magnification system with 
a ratio of 1:5. In addition to 
all the regular Zeiss acces- 
sories, several special ones 
are available, including an 





assistant’s microscope and 
a scanning prism. 
For details write to 


Carl Zeiss, Inc., 444 5th 
Avenue, New York, N.Y. 
10018. 


Nationwide service. 


THE GREAT NAME IN OPTICS 
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Maarten with magnificent shopping, sun, surf and seminars. Leaves Miami February. 9 and returns 
February 16, 1973. 


For information contact: Co-chairmen: Fredric W. Pullen II, M.D. 
Donald A. Shumrick, M.D. 
1550 N.W. 10th Ave. Suite 202 
Miami, Fla. 33136 
Telephone 305-377-9166 








A GOOD CLAUSE FOR A GOOD CAUSE ama. 


When Your Lawyer Drafts or Revises Your Will... Š) $ 
INCLUDE THIS CLAUSE... [A] 


“I hereby give and bequeath to the American 
Medical Association Education and Research Foundation...’ 
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American Medical Association — Education and Research Foundation 
535 North Dearborn Street, Chicago, Illinois 60610 












a pertinent message from BENSON’S 


All of your patients 
are going to get some 
kind of sunglasses... 
somewhere! 


Why not BRx-Quality 
as prescribed by you? 


BENSON OPTICAL COMPANY 


Executive offices / Minneapolis, Minn. 55440 e Specialists in prescription optics for more than half a century 


© QUALITY LABORATORIES LOCATED IN CITIES COAST TO COAST 












Other ophthalmic needles 
often buckle under pressure. 





But ours are made of carbon steel 


to prevent bending. 

Making a needle to And carbon steel takes 
penetrate tough scleral a sharper point than stain- 
tissue takes avery special less. And maintains it 
steel. One that can hold through repeated passes. 

a high temper. Stainless So there's better penetration 
steel doesn’t quite make and less trauma. 
it. All our needles have 

Carbon steel does. drilled ends for suture 

That’s why our needle re- attachment, too. The other 


sists bending and breaking needles have split ends. 
so well. Our needle goes They're inherently weaker. 


where you want it to go. Our needles help you 
Without getting out of line. keep your temper, too. 
DE DAVS+GECK 


A nerican ( y€ amid | 
Pearl River, New York 10965 
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Zoom optics—A true zoom unit, the Nikon Slit Lamp 
Microscope has continuous variable power from 7x 
to 35x. And yet, the image remains precisely cen- 
tered and in critical focus throughout the entire 
range of magnification. 

Simultaneous Photography—With the Nikon Slit 
Lamp Photo Attachment, you can view critically and 
photographically record exactly what you see—at 
the moment you see it. It is not necessary to remove 
your examining eye from the microscope to focus or 
use the camera. If needed you can freeze eye motion 
completely by use of strobe light. 

Unique Controls—The slit mechanism is precisely 
controlled by coaxial vertical and horizontal controls. 
You can continuously vary the size of the slit with 
either your right or left hand from one set of con- 
trols. And the degree of control is exceptional too. 


Now, Nikon brings you. 


Both the width and length of the slit can be pre- 
cisely adjusted to complete extinction. 


Versatility—Designed primarily for office E. O 


the Nikon Slit Lamp is equally at home in the re- 
search laboratory. Equipped with the teaching head, 
it is highly suitable for the classroom too. And like 
all Nikon Ophthalmic Instruments, it is guaranteed. 
for 10 years. 

We believe that once you examine a Nikon Zoom 
Photo Slit Lamp Microscope, you'll be well on your 
way to having the instrument you've always wanted 
at half the price you thought you couldn't afford. 

Write for 8 page detailed brochure or call for a 
demonstration. Nikon, Inc. Instrument Division, 
Subs. of Ehrenreich Photo-Optical Industries, Inc., 
Garden City, N.Y. 11530. 516-248-5200. (In Canada: 


Anglophoto Ltd., Ont. re 
glop ) È i 


the slit lamp 





microscope 
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you thought 
you cou nt afford. 
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Before prescribing, see complete prescribing 
information in SK&F literature or PDR 
Indications: Only in the treatment of herpes 
simplex keratitis. 

Description: Stoxil’ Ophthalmic Solution 
contains idoxuridine (5-iodo-2'-deoxyuridine) 
0.1% (1 mg./ml.) in distilled water; sterile when 
packaged. Preserved with thimerosal, 1:50,000. 
‘Staxil’ Ophthalmic Ointment contains 
idoxuridine 0.5% (5 mg./gram) in a petrolatum 
jase. (White petrolatum and liquid petrolatum 
are inactive ingredients.) 

Contraindications: Contraindicated in patients 
with known or suspected hypersensitivity to any 
of its components. 

Precautions: Some strains of herpes simplex 
appear to be resistant. If there is no response in 
epithelial infections after 7 or 8 days of treatment, 
other forms of therapy should be considered, 


The recommended frequency and duration of 
administration should not be exceeded. 


‘Stoxil’ is not effective in corneal inflammations 
in which the virus is not present. 


Corticosteroids are usually contraindicated in 
herpes simplex keratitis. 


Boric acid should not be used during the course 
of therapy. 


Stoxil’ Ophthalmic Solution should not be mixed 
with other medications 


Adverse Reactions: Occasionally, irritation, 
pain, pruritus, inflammation, edema of the eye 
Yor lids and, rarely, allergic reactions have been 
reported. Photophobia has occurred. Occasionally 
corneal clouding, stippling and small punctate 
defects in the corneal epithelium have been 
observed. The punctate lesions may be a 
manifestation of the infection. 

How Supplied: 0.1% Ophthalmic Solution 

(1 mg./ml.), ing15 ml. bottles with dropper; 
0.5% Ophthalmic Ointment (5 mg./gram) in 4 
gram tubes. 

Stability: The Solution should be stored in 
refrigerator until dispensed. ‘Stoxil’ Ophthalmic 
Ointment does not require refrigeration. 
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Ll smith Kline & French Laboratories 
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Herpes Simplex 
Keratitis 


STOXIL 


brand of 


IDOXURIDINE 








OINTMENT: while your patient sleeps 


SOLUTION: while your patient works 


FLEXIBILITY with 2 dosage forms: 


‘Stoxil’ Ointment is so convenient for h.s. appli- 
cation, since one dose suffices for the entire 
night. (If desired for daytime use, the remaining 
4 applications should be made q4h.) 


‘Stoxil’ Solution is convenient for daytime use for 
those who prefer this dosage form during waking * 
hours. Recommended dosage is one drop in each 
intected eye every hour (and every 2 hours 

at night). 





THE UNIVERSITY OF TEXAS MEDICAL SCHOOL m 
AT HOUSTON 
BASIC SCIENCE COURSE IN OPHTHALMOLOGY 


In conjunction with 


Baylor College of Medicine 
The University of Texas Southwestern Medical School 
The University of Texas Medical Branch at Galveston 
The University of Texas Medical School at San Antonio 
University of Arkansas Medical Center f 
Texas Tech University School of Medicine š 


January 8 through March 2, 1973 


This course consists of lectures and demonstrations by an experienced faculty of ophthal- 
mologists and basic scientists. It is directed toward the requirements of residents and 
prospective residents in ophthalmology. 


The curriculum includes: ° 
Anatomy Pharmacology 
Physiology Optics i <i 
Pathology Refraction 
Biochemistry Glaucoma 4 
Neuro-ophthalmology f Motility 
Embryology and Genetics Visual Fields 
Microbiology External Disease 


Medical Ophthalmology 


Tuition is $600.00. For further information and application forms please write: 
Department of Ophthalmology, 1121 Hermann Profession Building, Houston, Texas 77025. 
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This permanent hair remover features the only patented 
self-correcting needle in existence. Battery operated 
instrument sterilizes itself when current flows. No- 
puncture safety feature also helps prevent infection. 
Safe enough to recommend for patient self-use (for 
cosmetic applications). 

Thousands of units sold for such varied professional 
application as removal of inverted eyelashes to 
cosmetic use. 


PERMA TWEEZ & ATTACHMENT $19.45 


° = Lo TH EX IS 
PERMA TWEEZ® ELECTROLYSIS 
INSTRUMENT 
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[] Invoice after 30 days 
| | Check enclosed 

30 Day Unconditional Moñey Back i 

Guarantee 

GENERAL MEDICAL CO., DEPT. AO-26 
5701 W. ADAMS BLYD., LOS ANGELES, CA. 90016 
DR. { 
STREET 
C/S pae 
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another first 
from AO at the 
OPTICAL FAIR... 


the future 
in sight 


172 
optical fair 


june 22-25 st.louis 
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Schepens-Freeman 


VITREOUS SCISSORS & FORCEPS 





Traction on the retina by vitreous bands and membranes accounts for many 
failures of retinal detachment surgery. The Schepens-Freeman vitreous 
scissors may be introduced into the eye through the pars plana ciliaris to 
cut these structures. The instrument is especially useful for cutting strong 
bands or membranes resulting from perforating trauma. 


UNIQUE FEATURES 


= Teflon coated guide tube with diameter of 1.65 mm allows smooth inser- 
tion and withdrawal through small meridional sclerotomy. 

= Physiologic saline solution can be injected into vitreous through instru- 
ment shaft to correct hypotony. 

= Blades can be precisely adjusted. Exact apposition of the blade tips in 
the closed position is obtained by fine axial adjustment of rod assembly 
within handle. Plane of blades may be positioned at any angle in relation 
to the thumb plate which controls the closure of the blades. 


= Easily disassembled for cleaning and sterilizing. 


Schepens-Freeman VITREOUS FORCEPS are also available. 


The forceps has smooth spatula-like tips used to grasp vitreous bands and 
membranes. It is otherwise designed and made exactly like the vitreous 
scissors. 


MEDICAL INSTRUMENT RESEARCH ASSOCIATES INC. 
150 CAUSEWAY STREET, BOSTON, MASS. 02114 è TEL. 617/523-5031 ° 





C] Send Vitreous Scissors @ $475 C] Send Vitreous Forceps @ $475 B 
Send descriptive [C] Argon Laser Coagulator MF-2000 C] SP Ophthalmoscope 
literature on: C] Light Coagulator MF-1000 C] Transistor Diathermy TR-2000 
Detachment Surgery Gonioscopy and Goniotomy Lenses 
NATO G 
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ursued by a wicked witch, Snow 
- . White ran into seven dwarfs in the 
forest. The witch was jealous of Snow 
White’s beautiful eyes. Her own were 
red and irritated from standing over too 
many boiling cauldrons. One of the 
dwarfs, a doctor, gave the witch some 
Vasocon. Clear-eyed, but still wicked, 
she went away happy. While Snow White 


and her new friends 


danced all night. 


And that’s no fairy tale. is Y 


DESCRIPTION: A sterile ophthalmic solution 
having the following composition: 


Naphazoline hydrochloride ....0.1 % 


Borie Acid USP oco.6eacsveie'e sms 1.2 % 
Phenylmercuric Acetate 

(preservative) sain aeaa ia 0.002 % 
Sodium Carbonate Anhydrous ..0.0015% 
Sodium Chloride ............ 0.273 % 


Water for Injection, Q.S. 


ACTION: A topical ocular vasoconstrictor. 
Constricts the vascular system of the conjunctiva. 
It is presumed this effect is due to direct action 
of the drug upon the alpha (excitatory) receptors 
of the vascular smooth muscle. 


INDICATIONS: For use as a topical ocular 
vasoconstrictor. 


CONTRAINDICATIONS: Hypersensitivity 
to one or more of the components of this 
preparation. 


WARNING: Do not use in the presence of 
narrow angle glaucoma. 


PRECAUTIONS: This preparation should be 
used only with caution in the presence of hyper- 
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tension, cardiac irregularities, or hyperglycemia 
(diabetes). This product is sterile when pack- 
aged. To prevent contaminating the dropper tip 
and solution, care should be taken not to touch 
the eyelids or surrounding area with the dropper 
tip of the bottle. Keep bottle tightly closed when 
not in use. Protect from light. 


ADVERSE REACTIONS: The following ad- 
verse reactions may occur with the use of this 
preparation: pupillary dilation, increase in intra- 
ocular pressure, systemic effects due to absorp- 
tion (i.e., hypertension, cardiac irregularities, 
hyperglycemia). 

DOSAGE: One to three drops instilled into 
conjunctival sac of the eye. Effect lasts 2 to 3 
hours and subsides slowly. 


CAUTION: Federal law prohibits dispensing 
without prescription. 


HOW SUPPLIED: 15 cc plastic squeeze bottle 
with dropper tip. 


SMITH, MILLER & PATCH, INC. 
401 Joyce Kilmer Avenue, New Brunswick, N.J. 





When epinephrine 

IS indicated for 

the management of 
chronic simple 
(open-angle) glaucoma 


Ayerst| ii 


Itrate 


BRAND OF 


epinephrine 
bitartrate 


BRIEF SUMMARY 

(For full prescribing information, see package circular.) 

Epitrate” (epinephrine bitartrate) 

For management of chronic simple (open-angle) glaucoma 

Description: A sterile aqueous solution of levorotatory epinephrine bitartrate 
2% (equivalent to 1.1% base), it is stable, retains its potency throughout use, 
and requires no refrigeration. It has a low surface tension. 

Action: Intraocular pressure is lowered by reducing the rate of aqueous 
formation. Improvement in outflow facility is also observed in certain cases 
following prolonged therapy. 








Indications: Useful in management of chronic simple (open-angle) glaucoma, 
either alone or in combination with miotics. In selected cases, it may also 

be used with carbonic anhydrase inhibitors. 

Contraindications: Prior to peripheral iridectomy, an epinephrine preparation 
is contraindicated in eyes that are capable of angle closure since its relatively 
weak mydriatic action may nevertheless, precipitate angle block. Gonioscopy 
should be carried out on all patients before initiating therapy. 

Warnings: Topical use of epinephrine in any form should be interrupted prior 
to general anesthesia with certain anesthetics such as cyclopropane or 
halothane which sensitize the myocardium to sympathomimetics. 

Precautions: EPITRATE (epinephrine bitartrate) should be used with caution in 
the presence of hypertension, diabetes, hyperthyroidism, heart disease, and 
cerebral arteriosclerosis because of the possibility of systemic action. 
Adverse Reactions: As with other epinephrine solutions, transitory stinging on 
initial instillation may be expected. Headache or browache frequently occur 
on beginning EPITRATE therapy, but usually diminish as treatment is continued. 
Conjunctival allergy occurs occasionally. Pigmentary deposits in the lids, 
conjunctiva or cornea may occur after prolonged use of epinephrine eyedrops. 
In rare cases, maculopathy with a central scotoma may result from the use of 
topical epinephrine in aphakic patients; prompt reversal generally follows 
discontinuance of the drug. Systemic effects have occasionally been reported, 
such as: palpitation, tachycardia, extrasystoles, hypertension, trembling, 
sweating, and pallor. 

Dosage and Administration: | drop, with frequency of instillation being 
individualized, from every two or three Gays to twice daily. More frequent 
instillation than one drop four times daily does not usually elicit any further 
improvement in therapeutic response. 

How Supplied: No. 1015—EPITRATE—ophthalmic solution of epinephrine 
bitartrate 2% (equivalent to 1.1% base). [Also contains chlorobutanol (chloral 
derivative) 0.5%, methylaminoaceto pyrocatechol HCI, sodium bisulfite, 
sodium chloride, polyoxypropylene polyoxyethylene-diol, and disodium 
edetate.] Package containing 7.5 cc. bottle with separate dropper-screw cap 
attachment. 
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going home can be a sightseeing trip. 


Return sight to your aphakic patients the moment you can — even before discharge. 
Light, attractive Temps* post-cataract glasses are inexpensive and optically excellent. 


They're more than adequate until the permanent glasses come, 
and they’re perfect spares always. 


Clear or tinted, single vision or bifocal, choice of correction (+9, +11, +13), choice of 
two P.D.s. Have your hospital stock them for you. Then all you have to do is 
order them when your patients need them most. Ask us to send you our hospital 
purchase program. Mentor Division, Codman & Shurtleff, Inc., Randolph, Mass. 02368 
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OCUTRON® ` 


AUTOMATIC ew 
ELECTRONIC 
PERIMETER 







m 
—- m c wearer ‘ 
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Simple to use — 
Precise — Rapid — xd p Shin U. S. Patent Nos. 3,288,546 
For High Volume m à and 3,421,498 
The major cost of visual fields is the physician's time or his highly 
trained aide’s! Compared to this high and recurring expense, one-time 
Ce instrument cost is insignificant. Investigate the savings of automatic 
perimetry and the benefits to patient care that come from visual fields 
whenever you wish, as often as you wish, without your being there! NM 


Contact your distributor or write direct: 


OCUTRON COMPANY 


22500 South Woodland Road Cleveland, Ohio 44122 
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6 NEW BOOKS 
THAT BELONG IN 
YOUR REFERENCE 

LIBRARY 





A PRIMER ON REFRACTION by Ernest H. 
Christman, St. Vincent’s Hospital, Santa Fe, New 
Mexico. Allows the examiner to understand the 
patient’s complaint, evaluate the problem, and to 
select a method of refraction that will be rapid and 
accurate for the individual. Provides step-by-step 
methods of performing refraction under a variety 
of circumstances—cycloplegic and non-cycloplegic 
refraction, aphakic refraction, refraction in chil- 
dren, presbyopic refraction, and many others. De- 
tail and theory of these methods are provided with 
illustrations in separate sections. Accurate prescrip- 
tion writing for corrective lenses is thoroughly cov- 


ered. ’72, 128 pp. (5 x 8), 70 il., $4.50 


SOCIAL AND REHABILITATION SERV- 
ICES FOR THE BLIND by Richard E. Hardy, 
Virginia Commonwealth Univ., Richmond, and 
John G. Cull, Virginia Commonwealth Univ., 
Fishersville. (22 Contributors) A compendium of 
readings offering a panorama of social and reha- 
bilitation services for blind persons. Beginning with 
history and philosophy, the text covers legal as- 
pects, the rehabilitation process, eye diseases, mo- 
bility problems, social services, research under- 
takings, adjustment training, counseling theory and 
practice, and the work of the private agency, com- 
munity resources, the psychological impact of 
blindness, eye health care, and many other impor- 
tant topics. °72, about 400 pp. 


THE RELATION OF ANGIOID STREAKS 
TO SYSTEMIC DISEASE by David Paton, 
Baylor College of Medicine, Houston. Includes case 
reports and studies performed by the author, and 
references to the literature all in a sequential order. 
A comprehensive view of the significance of angioid 
streaks, offering an informed and multidisciplinary 
approach to their evaluation. Discussions include 
clinical and histological descriptions of angioid 
streaks, information on pseudoxanthoma elasticum, 
Paget’s disease of bone, sickle cell disease, histo- 
patfological studies of skin biopsies from various 
entities related to angioid streaks, and other impor- 


tant topics. ’72, 96 pp., 61 il. (1 in full color), $8.50 


N 


THE STRUCTURE OF THE RETINA by 
Santiago Ramon y Cajal, Univ. of Madrid, 
Spain. Compiled and Translated by Sylvia A. 
Thorpe and Mitchell Glickstein, both of Brown 
Univ., Providence, Rhode Island. Contains Cajal’s 
complete works on the vertebrate retina. System- 
atically describes the retina in aļl five classes of 
vertebrates and discusses the bristological methods 
used for the study of retinal structure. Individual 
chapters on the retina of fish, frogs, reptiles, birds, 
and mammals are included as well as chapters 
dealing with the fovea centralis and the develop- 
ment of retinal cells. A major historical document 
in the study of the central nervous system. °72, 224 
pp., 13 il., $12.50 


SO YOU HAVE CATARACTS: What You 
and Your Family Should Know (2nd Ptg,) 
by Albert E. Sloane, Harvard Medical School, 
Boston. Written for the person who has cataracts? 
and for the busy eye surgeon who needs a short 
manual for explanation of cataracts which separates 
truths from hearsay and superstition. A narrative 
sequence of the natural history of a cataract from 
time of its onset until after surgery and its correc- 
tion with glasses or contact lenses. Discusses symp- 
toms, hospital stay, and surgery . . . nearly all as- 
pects of this condition most likely to be asked about 
—aimed at the person who would like to know the 
whole story. 772, 112 pp., 5 il., $5.75 


ANESTHESIA: In Otolaryngology and Oph- 
thalmology by John C. Snow, Boston Univ. 
School of Medicine. Foreword by Benjamin 
Kripke. The aim of this volume is to present such 
problems involved as the establishment and main- 
tenance of a clear airway, free and unobstructed 
access to the surgical field by the surgeon, the use 
of nonexplosive and nonflammable anesthetic 
agents, muscular relaxation, maintenance of intra- 
ocular pressure at or below normal levels, and main- 
tenance of a sterile operative field. Also discusses 
the management of anesthetic methods, and pro- 
vides a great number of references for further study. 


"72, 484 pp., 90 il., 6 tables, $17.50 





Complete list of Thomas 


publications on Ophthalmology 


sent free on request 


CHARLES C THOMAS e PUBLISHER 


301-327 East Lawrence Avenue 
Springfield + Illinois + 62717 
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Morrison Gordon Security Tex-O-Con Chandler 
Laboratories Inc. Contact Lenses Inc. Contact Lens Corp. Optics Inc. Laboratories Inc. 
a message to all i 


CONTACT LENS PRACTITIONERS ` 


The next few years promise tremendous changes in the contact lens field. New 
types of lenses, materials, equipment and fitting techniques will compete for the 
practitioner's time and attention. 


We believe the fitter will look to his laboratory for advice and instruction, as 
well as for the latest and best lenses. Thus, the need for dependable laboratories 
with research facilities, knowledgeable personnel and adequate resources, will 
be evident as never before. 


Recognizing this need, we have formed UNION OPTICS CORPORATION, 
comprising a select group of established laboratories under the leadership of 
respected contact lens authorities. This organization is now the second largest 
contact lens manufacturing entity in the U.S.A. We expect it to play a major part 
in research, development and improvement of contact lenses in the future. 


If you are not yet acquainted with our laboratories, we invite you to get in touch 
with the one nearest you. 


THE UNION CORPORATION uco 


NYSE Symbol 


CHANDLER LABORATORIES INC. TEX-O-CON OPTICS INC. 
P.O. Box 1011 P.O. Box 47472 
Houston, Texas 77001 Dallas, Texas 75247 Š 
Phone 713-524-8408 Phone 214-638-2231 
SECURITY CONTACT LENS CORP. TEX-O-CON OPTICS INC. 
10513 Santa Monica Blvd. P.O. Box 3016 
Los Angeles, Calif. 90025 Little Rock, Ark. 72203 
Phone 213-272-8644 Phone 501-372-5441 
GORDON CONTACT LENSES INC. TEX-O-CON OPTICS INC. 
180 St. Paul Street P.O. Box 4346 
Rochester, N. Y. 14604 Jackson, Miss. 39216 
Phone 716-232-6878 Phone 601-362-2542 
MORRISON LABORATORIES INC. TEX-O-CON OPTICS INC. 
P.O. Box 1771 P.O. Box 3916 
Harrisburg, Pa. 17105 Tulsa, Okla. 74114 


e Phone 717-236-5057 Phone 918-749-1421 
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LIGHT COAGULATOR OR SURGERY SUITE 
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NEW APPROACH 
IN SAFETY FEATURES 


FOR FULL DETAIL, WRITE TO: IN XENON ARC LAMP 


` CLINITEX, INC. ii 


IN ACCURACY AND 
363 RANTOUL ST. BEVERLY, MASS. 01915 CONTROL OF 


617—922 6160 TREATMENT 
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~-PHUSPHOLINE IUDIDE” 
~~ (echothiophate iodide 
ftor ophthalmic solution) — - 
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_ Effect of Phospholine lodide and pilocarpine 
! - On Intraocular pressure control. 


+ “Adapted from Barsam, P. C., Boston U. School of Med.: Time Curves 
of the Effect of Miotics on Intraocular Pressure and Outflow Facility, 
Scientific Exhibit, Annual Convention, American Academy See next page for Brief Summary 
of Ophthalmology and Otolaryngology, Las Vegas, Oct. 5-9, 1970. of prescribing information. 
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for 24 hour control in chronic simple (open-angle) 


glaucoma and glaucoma secondary to aphakia 


just 1 or 2 instillations a day 
@ for long lasting effect on ocular tension— 
helps protect against a “silent emergency” at night i 
@ may be substituted for the bedtime dose of a short acting miotic 


that controls intraocular pressure by day, but 





HSPH LINE bowie: - 


1 


. 
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fails to provide adequate control during the night and early morning J 
@ choice of four strengths for individualized therapy — 
may be used alone or as a complementary agent 


BRIEF SUMMARY (for full prescribing information, 
consult package circular) 

Phospholine lodide® (echothiophate iodide) 

In Management of Chronic Simple (Noncongestive) and 
Aphakic Glaucoma/Concomitant Esotropia 


Contraindications: This medication is contraindicated in 
acute (congestive) angle closure glaucoma, but may be 
useful in the subacute or chronic stages after iridectomy 
or where surgery is refused or contraindicated. It is also 
contraindicated in glaucoma associated with iridocyclitis. 
It should be prescribed only after consultation with the 
patient’s internist or surgeon in the presence of bronchial 
asthma, gastrointestinal spasm, urinary tract obstruction, 
vascular hypertension, myocardial infarction, and Parkin- 
son’s disease. 

Warnings: Therapy should be temporarily discontinued if 
(otherwise unexplainable) persistent diarrhea, profuse 
sweating, or muscle weakness occurs. Succinylcholine 
should not be used concomitantly. In patients with my- 
asthenia gravis, only specialists who are aware of the 
likelihood of drug interactions should employ PHOSPHO- 
LINE IODIDE (echothiophate iodide) concomitantly with 
neostigmine, ambenonium, pyridostigmine, or edropho- 
nium. 

Use in pregnancy: Not established is safe use in preg- 
nancy, nor absence of adverse effects on fetus or on res- 
piration of neonate. Administration in pregnancy requires 
weighing potential benefits against potential hazards. 
Precautions: Patients regularly exposed to pesticides of 
the organophosphate or carbamate class should be cau- 
tioned to observe all protective measures recommended 
in their handling. 

Minor side effects (patient to be alerted}* Initially, brow- 
ache, dimness of vision, blurring, or ciliary and conjunc- 
tival injection may occur, but usually disappear after 5 to 
10 days of treatment. 

Other side effects: (/oca/) Iris cysts occur occasionally in 
adults, but fairly frequently in children. Pigmented cysts 
of fhe ciliary epithelium have been noted. Retinal detach- 
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ment has occurred, and the medication should be used 
with extreme caution, if at all, if there is a history of this 
disorder. It may cause or activate acute iritis. Posterior syn- 
echiae may develop. Recent controlled clinical studies have 
shown that PHOSPHOLINE IODIDE (echothiophate iodide) 
therapy may be a causative factor in the development of 
lens Opacities in adult glaucoma patients. This phenome- 
non is apparently (a) dose-related, since it has not been ob- 
served with 0.03%, but only with the higher strengths; (b) 
selective in character, since some patients have tolerated 
many years of treatment with the highest strength of the 
drug without lens changes; (c) age-related, since lens opac- 
ities associated with this medication are virtually unknown 
in children; and (d) species specific, since attempts to 
produce comparable effects in experimental animals have 
been unsuccessful. Pupillary block may develop due to 
intense miosis together with vascular congestion, espe- 
cially in eyes with narrow angles. 

Resistance to the medication may appear in some 
patients after many months of therapy; usually the re- 
sponse can be restored by changing to another medica- 
tion for a short time. 

(systemic) Rarely, systemic effects may appear such 


as gastrointestinal spasm, nausea, vomiting, diarrhea, in- 
creased secretion of lacrimal, salivary or sweat glands, 


tightness in the chest, bradycardia, etc. Muscle weakness 
and one case of localized paresthesias have been re- 


ported. Lowering of blood cholinesterase level frequently 
occurs during long term therapy and is an indication of 
systemic absorption, not an adverse side effect. 

Antidotes: Atropine, 2 mg. parenterally; PROTOPAM® 
CHLORIDE (pralidoxime chloride), 25 mg./ Kg., |.V.; arti- 
ficial respiration, if necessary. ; 
Supplied: 1.5 mg. package for dispensing 0.03% solution; 
3.0 mg. package for 0.06% solution; 6.25 mg. package 
for 0.125% solution; 12.5 mg. package for 0.25% solution. 
[Also contains potassium acetate (sodium hydroxide or 
acetic acid may have been incorporated to adjust pH dur- 
ing manufacturing), chlorobutanol (chloral *derivative), 
mannitol, boric acid, and exsiccated sodium phosphate.] 
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you see 
the difference... 
she feels it 


soflens’ 


CONTACT LENS 
(polymacon) 


Conventional methods of fitting contact lenses do not apply to 
SOFLENS Contact Lenses (polymacon). For a detailed description 
of the fitting technique, refer to the SOFLENS Fitting Guide, copies 
of which are available from: SOFLENS Division, Bausch & Lomb 
Incorporated, Rochester, New York 14602. 


DESCRIPTION: The SOFLENS Contact Lens (polymacon) is a hemi- 
spherical shell of approximately 13mm chord diameter and 0.1 
to 1.0mm thickness. It consists of 61.4% poly (2-hydroxyethy| 
methacrylate) and 38.6% water by weight when immersed in 
normal saline. The SOFLENS Care Kit is a package required for 
lens asepticizing, cleaning, and storage consisting of the 
following: 


SOFLENS Carrying Case Cat. #140301 
SOFLENS Aseptor-Patient Unit Cat. #140302 
SOFLENS Squeeze Bottle Cat. #140304 
SOFLENS Salt Tablets Cat. #140305 
SOFLENS Patient Instruction Book Cat. #140300-100 


ACTIONS: The SOFLENS Contact Lens (polymacon) absorbs water 
to 38.6% of its dry weight when equilibrated in normal saline 
solution. In its hydrated state a SOFLENS Contact Lens (polymacon) 
becomes soft and pliable. When placed on the human cornea the 
hydrated SOFLENS Contact Lens (polymacon) acts as a refracting 
medium to compensate spherical ametropias. The material has 
a refractive index of 1.43 and the lens has a visible light trans- 
mittance greater than 97%. 


INDICATIONS: SOFLENS Contact Lenses (polymacon) are indicated 
for the correction of visual acuity in persons with non-diseased 
eyes who have spherical ametropias; refractive astigmatism of 
1.50 diopters or less and/or corneal astigmatism of 2.00 diopters 
or less. 


CONTRAINDICATIONS: SOFLENS Contact Lenses (polymacon) are 
contraindicated by the presence of any of the following conditions. 
(1) Acute and subacute inflammations of the anterior segment of 
the eye. (2) Any eye disease which affects the cornea or con- 
junctiva. (3) Insufficiency of lacrimal secretion. (4) Corneal hypo- 
esthesia. (5) Any systemic disease which may affect the eye or be 
exaggerated by wearing contact lenses. (6) Early stages of 
pregnancy. 


WARNINGS: Medicants and Eye Drops—SOFLENS Contact Lens 
(polymacon) must be stored ONLY in normal saline solution. No 
ophthalmic solutions or medicants, including conventional con- 
tact lens solutions, can be used by SOFLENS Contact Lens (poly- 
macon) wearers prior to or while the lens is in place on the eye. 
Also, no solutions, including conventional contact lens solutions, 
other than normal saline may be used on SOFLENS when the lens 
is off the eye. 

Abrasions and Infections—If the lenses become less comfortable 
to the wearer than when they were first placed on the wearer’s 
corneas, this may indicate the presence of @ foreign body. The 
lens should be removed immediately and the patient examined. 
If any eye abrasion, ulceration, irritation or infection is present, 
a physician should be consulted immediately. 

Wearing Restrictions—SOFLENS Contact Lenses (polymacon) should 
be removed before sleeping or swimming and in the presence 
of noxious and irritating vapors. 

Vigual Blurring—When visual blurring occurs the lens must be 
removed until the condition subsides. 

Lens Sanitation—Patients who would not or could not adhere to 
recommended daily sanitary care of SOFLENS Contact Lenses 
(polymacon) should not be provided with them. 


PRINTED IN U.S.A. SL-1055 


PRECAUTIONS: Storage—SOFLENS Contact Lenses (polymacon) 
must be stored ONLY in normal saline solution. If left exposed’ to 
air, the lenses will dehydrate, become brittle, and break readily. 
If a lens dehydrates, it should be soaked in normal saline solu- 
tion until it returns to a soft, supple state. ° 
Cleaning and Asepticizing—SOFLENS Contact Lenses (polymacon) 
must be BOTH cleaned and asepticized daily. One procedure does « 
not replace the other. CLEANING is necessary to remdve mucus’ 
and film from the lens surface. ASEPTICIZING with the SOFLENS 
Aseptor-Patient Unit has been shown to prevent the growth of 
certain organisms, namely Staphylococcus,aureus, Pseudomonas’ 
aeruginosa, Bacillus subtilis, Candida albicans, and Herpes sim- 
plex, on the lens and in the SOFLENS Carrying Case. Fresh normal 
saline must be prepared daily for cleaning and storing the lenses. 
The carrying case must be emptied and refilled with fresh normal 
saline solution just before asepticizing the lenses. If a SOFLENS 
Aseptor-Patient Unit is not available for asepticizing the lenses, 
the lenses must be boiled in their carrying case in a pan of 
water for 15 minutes. 

Hygiene—Hands must be washed, rinsed thoroughly, and dried 
with a lint-free towel before handling the lenses. Cosmetics, 
lotions, soaps, and creams must not come in contact with the 
lenses since eye irritation may result. If hair spray is used while 
the lenses are being worn, the eyes must be kept closed until the 
hair spray has settled. : 

Fluorescein—Never use fluorescein while the patient is wearing 
the lenses because the lenses will become discolored. Whenever 
fluorescein is used, flush the eyes with normal saline solutton‘ 
and wait at least one hour before replacing the lenses. Too early 
replacement may allow the lenses to absorb residual fluorescein 
irreversibly. 


ADVERSE REACTIONS: Serious corneal damage may result from 
wearing a lens which has been soaked in a conventional contact 
lens solution containing preservatives. Eye irritation may occur 
within a short time after putting on a hypertonic lens. Removal 
of the lens will relieve the irritation. Very rarely a lens may ad- 
here to an eye as a result of the patient sleeping with the lens 
on or wearing a hypotonic lens. If a lens adheres for any reason, 
apply normal saline and wait until the lens moves freely before 
removing it. Clinical studies indicate visual blurring is experi- 
enced by less than 5% of SOFLENS Contact Lens (polymacon) 
wearers. Rainbows or halos around objects or blurring of the 
vision may occur if the lenses are worn continuously for too long 
a time. Removal of the lenses and a rest period of at least one 
hour generally relieves these symptoms. Excessive tearing, un- 
usual eye secretions, and photophobia are not normal; if these 
oe pall occur, the patient should be examined to determine 
eir cause. 


DOSAGE AND ADMINISTRATION: There may be a tendency for the 
patient to overwear the lenses initially. Therefore, the impor- 
tance of adhering to the following initial daily wearing schedule 
should be stressed to the patient: 


Wear Rest Wear Rest Wear 
Time Period Time Period Time 
Day (hours) (hours) (hours) (hours) (hours) 
1 3 1 3 1 3 
2 3 1 3 i 3 
3 4 1 4 1 4 
4 4 1 4 1 4 
5 6 1 6 1 4 
6 6 1 6 1 4 
7 8 1 8 
8 8 1 8 
9 8 1 8 
10 10 1 balance of the waking hours* 
11 12 1 balance of the waking hours* 
12 14 1 balance of the waking hours* 


*Lenses should never be worn 24 hours a day. 

Care must be taken on the initial visit to assure that the patient 
is supplied with a SOFLENS Care Kit and fully understands all 
care and handling instructions for the lenses. As with any contact 
lens, regular recall visits are necessary to assure patient health 
and compliance with instructions. 


HOW SUPPLIED: Each lens is supplied sterile in a glass vial con-' 
taining sterile normal saline solution. The glass vial is marked 
with the dioptric power (black for plus power lenses; red for 
minus) and the manufacturing lot number of the lens. To assure 
proper lens care and handling, each SOFLENS patient must be, 
supplied with a complete SOFLENS Care Kit. ° 


BAUSCH & LOMB @) 
SOFLENS DIVISION 
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alberg Hand Held 
Applanation Tonometer 


has received world wide recognition. It is 
permanently calibrated, accurate, portable and 
maintenance free. It has a direct optical read-out. 
It is applicable in the office, home and operating 
room. It does not require the use of any solution 
with the exception of a mild topical anesthetic. 
Write for your free comparative studies and 
detailed information about your Halberg Hand 
Applanation Tonometer. 


Rynco Scientific Corp. 


386 Park Avenue South, New York. New York 10016 





Composition: 


Inflamase 
*Prednisolone Sodium 

PHOROREIO «chicas sp we Rela a 0.125% 
(Equivalent to Prednisolone 0.1%) 
Benzalkonium chloride ......... 0.01% 


In an aqueous buffered isotonic solu- 
tion containing disodium ethylenedia- 
minetetraacetate, mono and dibasic 
sodium phosphate, and sodium chloride. 

Inflamase Forte 
-*Prednis@jone Sodium Phosphate 1.0% 
(Equivalent to Prednisolone 0.8%) 
Benzalkonium chloride .......... 0.01% 

In an aqueous buffered isotonic solu- 
tion containing disodium ethylenedia- 
minetetraacetate, mono and dibasic so- 
dium phosphate, and sodium chloride. 

Prednisolone Sodium Phosphate is a 
water soluble inorganic ester of pred- 
nisolone. It is approximately 2,000 times 
as soluble in water at 25°C. as is 
hydrocortisone. 


*Licensed under patent #3,134,718. 

Indications: Inflamase and Inflamase 
Forte ophthalmic solutions may be used 
effectively in the following conditions of 
the anterior segment of the eye: super- 
ficial keratitis, including punctate 
epithelial lesions (Thygeson type), phlyc- 
tenular keratoconjunctivitis, and Sjo- 
gren's keratoconjunctivitis (with systemic 
steroids); deep keratitis, including inter- 
stitial or parenchymatous keratitis, acne 
rosacea, sclerosing keratitis; herpes 
zoster opthalmicus (do not use in herpes 
simplex); non-purulent conjunctivitis, in- 
cluding vernal, allergic, catarrhal; iri- 
docyclitis; acute iritis; recurrent marginal 
ulceration, whether endogenous or due 
to atopic or contact allergies, or micro- 
bial allergy; corneal injuries, such as 
aseptic thermal, radiation, or chemical 
burns and corneal injuries following sur- 
gery or the penetration of foreign bodies; 
lid allergy; and non-purulent blepheritis, 
including catarrhal and allergic. 

Inflamase and Inflamase Forte oph- 
thalmic solutions have their principal 
effect on the anterior segment of the eye 
(cornea and the anterior uvea), with 
acute disorders responding more favor- 
ably than chronic disorders. Inflamase 
Forte 1% solution is recommended for 
moderate to severe inflammations par- 
ticularly when rapid control is desired. 
In stubborn cases of anterior segment 
eye disease, systemic adrenocortical 
hormone therapy may be required. When 
the deeper ocular structures are involved, 
systemic therapy is necessary. 

Dosage: Initially, 1 or 2 drops placed 
in conjunctival sac every hour during 
day and every 2 hours during night until 
improvement occurs. Thereafter, 1 or 2 
drops 2 to 4 times daily. 

Contraindications: Contraindicated in 
acute herpes simplex, ocular tubercu- 
losis, vaccinia, varicella, and most other 
viral diseases of the cornea and con- 
junctiva; fungal diseases of the eye. 
Purulent conjunctivitis, purulent blepha- 
ritis, and infectious conditions are con- 
traindications to the use of steroids. 

Side Effects: Extended use of topical 
steroid therapy may cause increased 
intraocular pressure in certain individu- 
als. It is advisable that intraocular pres- 
sure be checked frequently. In those 
diseases Causing thinning of the cornea, 
perforation has been known to occur 
with the use of topical steroids. 

Warning: If irritation persists or devel- 
ops, patient should be advised to dis- 
continue use and consult prescribing 
physician. 

How Supplied: 5 cc plastic squeeze 
bottle with dropper tip. These products 
are sterile when packaged. To prevent 
contaminating the dropper tip and solu- 
tion, care should be taken not to touch 
the eyelids or surrounding area, or other 
areas with the dropper tip of the bottle. 
Keep bottle tightly closed when not in 
use.® 

Store in cool place. Protect from light. 

Caution: Federal law prohibits dis- 
pensing without prescription. 


Smith, Miller & Patch, Inc. 


401 Joyce Kilmer Avenue 


New Brunswick, N.J. 08902 

















Both are true solutions of just 
Prednisolone Sodium Phosphate. 
Effective treatment for iritis, uveitis, 
ocular allergies and other 
inflammatory disorders. With 
Inflamase, reduction of possible 
steroid side effects. With Inflamase 
Forte, rapid control. 








. Inflamase | 
. for most inflammations. 
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field...” In addition, “the visual field changes 
produced by the dexamethasone-induced 
hypertension consisted of contraction of the ì} 
isopter, enlargement of the blind spot at 

the upper and/or lower pole, Seidel's 


scotoma, and arcuate scotoma. (2) 


Two practical problems are presented with 


Studies have found that over 30% of the this genetically predisposed 30%. First, how 
population is genetically predisposed to to identify them from among the many 
respond to steroids with a clinically signif- patients the ophthalmologist sees each day 
icant increase in intraocular pressure. This without first applying the steroid. Secondly, 
steroid induced pressure is as capable of how to treat the inflamation once the pres- 
destroying visual function as chronic sure responder is identified. 


simple glaucoma (1). l id 
reve These concerns can be virtually eliminated 


One gtudy by Dr. Armaly found that with the use of HMS. These patient’ can 

z s 
“...moderate ocular hypertension of relatively now safely tolerate even long-term HMS 
short duration can produce the typical steroid treatment “with essentially no eleva- 


glaucomatous defect of the central visual tion of intraocular pressure... (3) 





DESCRIPTION Contains: medrysone 1.0% with: Liquifilm® (poly- 
vinyl alcohol) 1.4%; benzalkonium chloride; disodium edetate: sodium 
chloride; potassium chloride; sodium phosphate monobasic, mono- 
hydrate; sodium phosphate dibasic, anhydrous; methylcellulose: 

be fied water; and sodium hydroxide or hydrochloric acid if needed 
b adjust pH. INDICATIONS: HMS*(medrysone) is effective it 
the treatment of allergic conjunctivitis, vernal conjunctivitis, episcler- 
itis, and epinephrine sensitivity. CONTRAINDICATIONS: HMS” 
(medrysone) is contraindicated in the following conditions: Acute 
superficial herpes simplex. Viral diseases of the conjunctiva and 
corneal, Ocular tuberculosis. Fungal diseases of the eye. Hypersensi- 
tivity to any of the components of the drug 
WARNINGS: 1. Acute purulent untreated infections of the eye may 
by masked, enhanced or activated by the presence of steroid medi- 
cation. 2. Corneal or scleral perforation occasionally has been 
reported with prolonged use of topical steroids. In high dosage they 
have been associated with corneal thinning. 3. Prolonged use of 
topical steroids may increase intraocular pressure, with possible 
resultant glaucoma, damage to the optic nerve, and defects in visual 
acuity and fields of vision. However, data from 2 uncontrolled studies 
indicate that in patients with increased intraocular pressure and in 
those susceptible to a rise in intraocular pressure upon application of 
topical steroids, there is less effect on pressure with HMS than with 

"dexamethasone or betamethasone. 4. Prolonged use of topical 
corticosteroids may rarely ke associated with deyelopment of posterior 
subcapsular cataracts. 5. Systemic absorption and systemic side 
effects may result with the use of topical steroids. 6. HMS*(medry- 

g sone) is not reqymmended for use in iritis and uveitis as its thera- 
peutic effectiveness has not been demonstrated in these conditions. 
7. Steroid medication in the presence of stromal herpes simplex 

| requires great caution; frequent slit lamp microscopy is suggested. 

| & Prolonged use may aid in the establishment of secondary ocular 
infections from fungi and viruses liberated from ocular tissue 
Use in Pregnancy:-The use of topical steroids in pregnancy should be 
limited to cpnditions serious enough to warrant such treatment. so 





that possible risk to the fetus may be justified by the expected bene- 
fit to the mother. PRECAUTIONS: With prolonged use of HMS* 
(medrysone) the intraocular pressure and lens should be examined 
periodically. In persistent corneal ulceration where a steroid has 
been used, or is in use, fungal infection should be suspected 
ADVERSE REACTIONS: Occasional transient stinging 
and burning may occur on instillation. DOSAGE AND 
ADMINISTRATION: One drop instilled in the con- 
junctival sac up to every four hours. Shake well before 
using. DO NOT FREEZE. HOW SUPPLIED: Asa 
sterile suspension in 2.5 cc., 5 cc., and 10 cc. plastic 
dropper bottles. On prescription only. 
References: (1) Armaly, M.F. Ocular Anti-Inflam- 
matory Therapy, Chapter VII, Ed. by H.E. Kaufman, 
wag Charles C. Thomas, Springfield, Ill., 1970, pp. 88- 
% 97. (2) Armaly, M.F., Archives of Ophthalmology, 
; 71:636, 1964. (3) Becker, B., and Kolker, A. E., 
Ocular Therapy, Complications and Manage- 
ment, Chapter 9, Ed. by I.H. Leopold, The 
C. V. Mosby Co., St. Louis, Mo. 1967, 
pp. 79-83. 


HMS 


(medrysone) 


Liquifilm® Ophthalmic Suspension ® 


AlleRGAN Irvine, California/ Montreal, Canada 
<> 


“What do you mean, doctor, 


| can never use 
hair spray again?” 





It’s enough to make any woman tear her hair out. By the roots. 
What she doesn’t know is that ordinary hair-spray can cause 

sniffling and sneezing, teary eyes and itchy scalp. And life is hard. 

But only until you tell her about the wonders of AR-EX 
hypo-allergenic hair spray—with all the glamour left in, but all the 
known irritants kept out. AR-EX hair spray contains no perfume, 

no lacquer, no lanolin, yet it’s so effective she’ll bless you for it. 

And why shouldn’t she? Now, there’s not a hair out of place, 

and not a worry on her mind. i 





HYPO-ALLERGENIC COSMETICS 
There is no substitute for AR-EX, because no other hypo-allergenic cosmetics are 
formulated according to standards published in leading medical journals. 


AR-EX PRODUCTS / 1036 W. Van Buren St. / Chicago, Ill. 60607 
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July 5th - 10th, 1972 


Annual Mid-Summer Meeting, United 
States Section, International College of 
Surgeons, Sagamore Hotel, Bolton 
Landing, Lake George, New York. 


Ophthalmology Session 





Panel Members: 

















Morton A. Alterman, M.D. Charles D. Kelman, M.D. 
Andrew de Roetth, Jr., M.D. Horry H. Kerrison, M.D. 
Kurt Gitter, M.D. Marvin L. Kwitko, M.D. 
Herbert L. Gould, M.D. Arthur LaBelle, M.D. 
Heskel M. Haddad, M.D. Richard A. Perritt, M.D. 
Raymond Harrison, M.D. Donald L. Praeger, M.D. When it comes to classified adver- 
George M. Howard, M.D. Joseph Schwartzman, M.D. tisements, JAMA draws plenty of 
George L. Spaeth, M.D. inquiries—to help you aid your prac- 
tice with competent personnel and 
equipment, or to locate a new posi- 
tion yourself. 











Address all inquiries to: 


Donald L. Praeger, Next time you're in the buyer’s or 
M.D., F.A.C.S., F.1.C.S. seller's market, write to: ° 
Program Director, Ophthalmology THE JOURNAL OF THE 
8 Puita Aventis AMERICAN MEDICAL ASSOCIATION e \ 
j Classified Advertising Department . 
Poughkeepsie, New York 12603 | 535 North Dearborn Street 





| Chicago, Illinois 60610 
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s lesions with 


Measure fundu 
HILTON MEASURING GRID* 


rect ophthalmoscopy 







for indi 


| 45° field of view 


One size fits most | Divided ane 5° square 
| age grid units 
~ Rubber flange adjusts attachment for +20 D Nikon 
-to curvature of sclera or American Optica! lens 
: Other lenses o special order 
Stays in place without instruments 
Lightweight plastic weighs half a glass Immediate Delivery $47.50 
, iens, gives 3.5% more light 
transmission | 
*Reference: Hilton, George f- Measuring Grid for indirect 
OphthalmoscoP: Transactions American Academy of Ophthalmology 
gology- 76-530-531, 1972. 


and tolary" 


$59.50 


Available Now 


Examine stereoscopically with 


precision built Franklin 
OR CONT ACT LENS 


n slit 
lamp 


3 MIRR 


For use with any moder 





DF a 


fits better on 
cornea to minimize bubbling 


a High quality plastic, tooled to 
perfection, checked for accuracy 


Flatter curve 





. immediate Delivery 





For people who value their vision | 
Franklin Optical Co./ instrument Division 
26200 industrial Bivd., Hayward, Calif. 94545 
Please ship following: 
) ____ Hilton Grid @ $47.50 
G 12 Franklin Gonioscopic Contact Lens @ $59.50 
___ Franklin 3 Mirror Contact Lens @ 95.00 
— Franklin Ora Serrata attachment @ $60.00 
oO Send invoice 


‘e Instrument Division 
al Boulevard, Hayward, Calif. 94545 oO —— E r 
Name 
ge 


96200 Industri 
- Serving the Eye Physician Since 1933 
+ > ai) Franklin Optical Co. products are precision built Address 
-vata performance. a el jp 
2..hiart to Change 
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‘in open-angle glaucoma 


HUMORSOL 


DEMECARIUM BROMIDE (MSD) 


OPHTHALMIC SOLUTION, 0.125% and 0.25% 


the cholinesterase 
inhibitor that needs 


‘no pampering 


FOR TOPICAL APPLICATION INTO THE CONJUNCTIVAL SAC ONLY 


Contraindications: Known hypersensitivity; active uveal in- 
flammation; most cases of narrow-angle glaucoma. 


Warnings: Should be administered with extreme caution 
to patients with myasthenia gravis who are on systemic 
anticholinesterase therapy; conversely, systemic anticho- 
linesterase drugs for myasthenia gravis should be added 
cautiously. Succinylcholine should be administered with ex- 
treme caution before or during general anesthesia, because 
of possible respiratory and cardiovascular collapse. 


Use in Pregnancy: Safe use in pregnancy has not been estab- 


lished, nor has the absence of adverse effects on the fetus 
or on respiration of the neonate. During pregnancy weigh 
potential benefits against possible hazards. 


Precautions: Gonioscopy is recommended before therapy. Do 
not use, or use cautiously, when an intraocular inflammatory 
process is present. 


Compression of the lacrimal sac during and following instil- 
lation for a minute or two minimizes drainage into the nasal 
chamber.eWash hands immediately after instillation. Dis- 
continue use if salivation, urinary incontinence, diarrhea, 
profuse sweating, muscle weakness, respiratory difficulties, 
shock, or cardiac irregularities occur. 


Persons exposed to Organophosphate-type insecticides and 
pesticides (gardeners, organophosphate-manufacturing plant 
Or warehouse workers, farmers, residents of communities 
which are undergoing insecticide spraying or dusting, etc.) 
Should be warned of added systemic effects possible from 
absorption through the respiratory tract or skin. Wearing of 
respiratory masks, frequent washing, and clothing changes 
may be advisable. 

Use with extreme caution, if at all, in patients with marked 
vagotoni@ bronchial asthma, spastic gastrointestinal dis- 
turbapces, peptic ulcer, pronounced bradycardia and hypo- 


- tension, recent myocardial infarction, epilepsy, parkinsonism, 


and other disorders that may respond adversely to vagotonic 
effects. Use extreme caution before intraocular Surgery be- 
cause of the possibility of hyphema. 


Despite observance of all precautions, repeated administra- 





tion may cause depression of the concentration of cholines- 
terase in the serum and erythrocytes, with resultant systemic 
effects. 


Adverse Reactions: Stinging, burning, lacrimation, lid muscle 
twitching, conjunctival and ciliary redness, brow ache, head- 
ache, and induced myopia with visual blurring; activation of 
latent iritis or uveitis; retinal detachment has been reported 
occasionally. Iris cysts may form, enlarge, and obscure vi- 
sion, more frequently in children; cysts usually shrink when 
the miotic is discontinued but, rarely, may rupture or break 
free into the aqueous. Frequent examination is advisable. 


Prolonged use may cause conjunctival thickening and ob- 
struction of nasolacrimal canals. If systemic effects occur 
(e.g., salivation, urinary incontinence, nausea, abdominal 
Cramps, vomiting, diarrhea, dyspnea, bradycardia, cardiac 
irregularities), parenteral administration of atropine is indi- 
cated: 0.4 to 0.6 mg or more for adults, proportionately less 
for children; artificial respiration may be required. Similar 
therapy is indicated for overdosage. 


Lens opacities have been reported, and routine slit-lamp 
examinations should accompany prolonged use. Paradoxical 
increase in intraocular pressure may occur and be alleviated 
by a mydriatic. 

Dosage and Administration: Initial titration and dosage ad- 
justments must be individualized to obtain maximal therapeu- 
tic effect. Patient must be observed closely during initial 
period. If response is not adequate within first 24 hours, 
consider other measures. Keep frequency of use to a mini- 
mum in all patients, but especially in children: 

Since technic is crucial to proper and safe administration, 
consult Direction Circular for full details. 

Supplied: In 5-cc OCUMETER® Ophthalmic Dispenser con- 
taining 0.125 or 0.25 percent solution and sodium chloride: 
benzalkonium chloride 1:5000 added as pre- 





servative. M S D 
For more detailed information, consult your 
MSD representative or see the Direction MERGE 
Circular. Merck Sharp & Dohme, Division of 
Merck & Co., Inc., West Point, Pa. 19486 DOHME 





The Causes of Dry, Irritated, Gritty; 
ore and Tired Eyes Z 
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Day-in and day-out the eye is subjected to myriad ticularly useful to make hard lens wearing ‘‘softer’’ for 
potentially irritating, drying, fatiguing, insults. Smog, your contact lens patient: a drop or two of TEARISOL 
steam heat, wind, dust, air conditioners, sun, pollen, as needed can provide a cushion of ‘‘natural’’ com- 
soot. You name it. It’s all around us. fort. An isotonic, sterile solution of 0.5% hydroxypro- 
Fortunately, a "natural" form of comfort is close at pyl methylcellulose. In the economical easy-to-carry . 
hand: TEARISOL®. This is the soothing tear substitute 15 cc. Lacrivial® í 
that brings comfort to dry and irritated eyes—and does 
| COOPER LABORATORIES, INC 
nothing else. Clear comfort. Comfort that does not OO geri Te EREN ONA 


distort vision, does not alter optical dynamics. Par- STE. THERESE, QUEBEC, CANADA 





STORZ-WALKER Retinal Detachment Unit 

Offers same output as original model 
Double action footswitch selects cathodal or anodal galvanic, 
or high frequency current. 


Indicator lights show which current is selected. Operates on 
115V, 50-60 cycle AC. 


Attractive simulated wood grained case measures 
1614” x 1234” x 6”, weighs only 25 Ibs. 


E-5425 Retinal Detachment Unit, STORZ-WALKER* includes: 


e E-5130 Walker Handle & Cord E-5430-C Dual Footswitch 
E-5276 Walker Needle E-5430-F Diapad Electrode 


*PRICE Complete $440.00 


STORZ INSTRUMENT COMPANY, 3365 Tree Court Industrial Bivd., St. Louis, Mo. 63122 


New York Showroom: 629 Park Avenue 





“Was it one drop of epinephri ne 
at two o'clock or two drops 
of pi locarpine at one oclock?” 














Your glaucoma patient’s life is difficult 
enough. A complicated dosage schedule just 
makes it more so. If you want him on 

both epinephrine and pilocarpine, make it 
easy for him. Make it E-Pilo. You have 
three concentrations of pilocarpine to cheose 
from, each with 0.55% epinephrine base. 


Smith, Miller & Patch, Inc. 
902 Broadway, N.Y., N.Y. 10010 


This is easier. 
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PRESCRIBING INFORMMTION ON FOLLOWING PAGE 


E-PILO OPHTHALMIC 
PILOCARPINE HYDROCHLORIDE with 
EPINEPHRINE BITARTRATE 


« COMPOSITION: E-Pilo Ophthalmic Solutions are 
avqilable in three convenient concentrations: 


E-PILO-1 Contains: 


Pilocarpine Hydrochloride .......... 1.0% 
Epinephrine Bitartrate ............ 1.0% 
(Epinephrine Base 0.55 % ) 


E-PILO-2 Contains: 


Pilocarpine Hydrochloride ......... 2.0% 
Eninephrine Bitartrate ...........-. 1.0% 
(Epinephrine Base 0.55 % ) 


E-PILO-4 Contains: 


Pilocarpine Hydrochloride ......... 4.0% 
Epinephrine Bitartrate ...........- 1.0% 
(Epinephrine Base 0.55% ) 


In addition to the respective amounts of Pilocar- 
pine and Epinephrine, both solutions contain: 


Mannitol 6 i.cha 4 SK ies oS OST RS 5.0% 
Benzalkonium Chloride ........... 0.01% 


in a buffered aqueous solution containing sodium 
bisulfite, mono and dibasic sodium phosphate, and 
disodium ethylenediaminetetraacetate. 


INDICATIONS: For the treatment of Glaucoma; 
more specifically, the chronic simple Glaucoma of 
the open angle type. 


Mannitol, as a vehicle, is safe, inert, compatible 
with living cells and in no way interferes with the 
rapid absorption of the medicaments. 


DOSAGE: Initial dose is one drop in each eye 
Q.I.D. This may be reduced to T.I.D. or even 
B. I. D. as individual patient response permits. 


CRITERIA OF EFFECTIVENESS: Treatment is 
continued as long as the intraocular pressure is 
controlled and there is no visual deterioration as 
indicated by changes in the visual fields. No pa- 
tient should use more of the miotic drug than is 
necessary to satisfactorily control the pressure. 


CONTRAINDICATIONS: Contraindicated in Nar- 
row Angle Glaucoma. 


PRECAUTIONS: Use with caution in unverified 
Glaucoma and vascular hypertension. Epinephrine 
compounds: are effective in the management of 
many of the forms of Glaucoma; but complications, 
especially conjunctival irritation, occur frequently. 
If the reaction is severe, discontinuance of the drug 
may become necessary. 


WARNING: FOR TOPICAL OPHTHALMIC 
USE ONLY. If irritation develops, patients should 
be advised to discontinue use and consult prescrib- 
ing physician. 


This solution is sterile when packaged. To prevent 
contaminating dropper tip and solution, care should 
be taken not to touch the eyelids or surrounding 
area, or other areas with the dropper tip of the 
bottle. Keep bottle tightly covered when not in use. 


Keep in cool place. Protect from light. 


CAUTION: Federal law prohibits dispensing with- 
out prescription. 


HOW SUPPLIED: 10cc. plastic squeeze bottle 
with dropper tip. 
Smith, Miller & Patch, Inc. 
902 Broadway, N. Y., N. Y. 10010 
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in a world of put-ons, 


Today’s Health is for real 


A phony may be fun, but not when it comes 
to things that matter, like your patients’ 
health. Reporting today’s health news calls 
for a contemporary approach and an ex- 
perienced background. 


We make sure that Today’s Health mea- 
sures up . . . in up-to-the-minute authorita- 
tive, scientific information, a wide variety 
of special health features, and honest, prin- 
cipled advertising. 


We don’t believe in putting you on. 


Order Today’s Health for your reception 
room from: 

American Medical Association, 535 North 
Dearborn Street, Chicago, Illinois 60610 








FROM “HOVOCO” ... where leadership and experience work for you 





COMBINATION WORTH 4-DOT TEST 
AND MUSCLE LIGHT 


Designed by H.O.V.—for distance 
testing—the Worth 4-Dot Test and 
Muscle Light are combined in a neat, 
compact 7” x 11” x 2” unit. Can be 
wall-mounted or built into the wall. 
Please specify if built-into-wall unit is 
required. 


H.O.V. ALL-PURPOSE 
INSTRUMENT CARRYING CASE 


Convenient, practical 15” x 10” x 5” 
case of sturdy construction, covered 
with durable black leatherette. Has 
three large removable instrument 
folders in one side; opposite side is 
divided into four compartments to 
hold: (1) Ophthalmoscope and Retino- 
scope (2) Tonometer or Hildreth 
Cautery (3) 2 removable sterilizing 
trays (4) Cannulas, trephines, etc. 


H.O.V. Optical Co., Jue 


HV 7149 


HV 2100 





ROSNER DO-IT-YOURSELF 
COLOR TEST 


Ishihara plates in a 24” x 30” picture 
type display with attractive walnut 
frame. Legend at bottom explains test 
and holds patient’s interest. 
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A subsidiary of The House of Vision, Inc. 
137 NORTH WABASH AVENUE, CHICAGO, ILLINOIS 60802—Phone: (312) 346-0755 


SALES AND SERVICE CENTERS: LOS ANGELES, CALIFORNIA NEW YORK, NEW YORK 
CINCINNATI, OHIO MILWAUKEE, WISCONSIN PITTSBURGH, PENNSYLVANIA 
DENVER, COLORADO MINNEAPOLIS, MINNESOTA SAN FRANCISCO, CALIFORNIA 
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*Over 750,000 Welch Allyn 
ophthalmoscopes are 
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Highly oxidized epinephrine looks like mud...it warns of potential patient danger. 

Medical complications resulting from the deposition of oxidized epinephrine 
breakdown products in the conjunctiva, cornea and nasolacrimal ducts have been 
well documented (1-4). Research studies have found that the progressive change 
in color from clear to dark brown is a definite indication of oxidation (5). 


In anew study under conditions which simulated actual patient use, EPIFRIN was 
compared to the two epinephrine borates. The results clearly demonstrated that 
EPIFRIN was significantly more stable. EPIFRIN remained aclear and colorless solu- 
tion throughout the 25 week trial period. The epinephrine borates rapidly changed 
color, commencing within 3 weeks, and reaching a dark brown color within 7 to 9 
weeks. (6) For a complete report on the importance of stability and results of 
this study, return the coupon on the following page. With EPIFRIN, AIleRGAN 
there's virtually no risk of your patients using oxidized epinephrine. c > 





ee 
| and here’s Epifrin. ; 
ct. {1-epinephrine HC1}... 
ae “clearly” more stable 
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iY unretouched photos See next page for prescribing information. 
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Irvine, Calitornia/Montreal, Canada 





Actual, unretouched photos showing 
results of epinephrine stability study 
EPIFRIN? (l-epinephrine HCI) was compared to the two epinephrine borate products. 


The test was constructed to simulate actual patient use. Each container was opened 
once per day to remove two drops, and then immediately resealed. 


day 1 


i... A 
BA Bee) Bee) | eer) 





* 
ibe... ee eo ee 


Ad B2 Co So 
(2-15-71) 





(7-19-71) 


9 weeks 25 weeks 


Code: A,— water, B.— epinephrine borate 1/2%, Co—Epifrin*® 1/2% (Allergan), D.— epinephrine borate 1/2% 


References: (1) Spaeth, G. L., Arch. Ophthal.. 77: March 1967, pp. 355-357. (2) Corwin, M. E. and Spencer, W. H., Arch. 
Ophthal., 69: March 1963, pp. 317-321. (3) Ferry, A. P. and Zimmerman, L. E., Am. J. Oph., 58: Sept. 1964, pp. 205-210 
(4) Barishak, R., Romano. A and Stein. R., Ophthalmologica 159: 1969, pp 373-379. (5) Krejci, L. and Harrison, R., Arch 
Ophthal., 82: Dec. 1969, pp. 836-839, (6) Trautner. E. M. and Bradley, T. R., Aust. J Sci. Res., B4: 1951, pp. 303-343 


Prescribing Information — DESCRIPTION Contains: levo-epinephrine (as the HCI) 0.25%* 0.5%, 1%, 2% with: benzalkonifm 
chloride. sodium metabisulfite, disodium edetate, and purified water. *The 0.25% formulation also contains sodium chloride 
INDICATIONS Chronic simple glaucoma. CONTRAINDICATIONS Should not be used in patients who have had an attack of 
narrow angle glaucoma since dilation of the pupil may trigger an acute attack. WARNINGS Undesirable side reactions may 
include: eye pain or ache, browache, headache, conjunctival hyperemia and allergic lid reactions. Adrenachrome deposits 
in the conjunctiva and cornea after prolonged epinephrine therapy have been reported Epinephrine has been reported to 
produce macular edema in some aphakic patients and should be used with caution in these patients. Epinephrine in any form 
is relatively uncomfortable upon instillation. However, discomfort lessens as the concentration of epinephrine decreases. 
PRECAUTIONS Should be used with caution in patients with a narrow angle since dilation of the pupil may trigger an acute 
attack of glaucoma. DOSAGE AND ADMINISTRATION The usual dosage is 1 drop in the affected eye(s) once or twice daily However, 
the dosage should be adjusted to meet the needs of the individual patients. This is made easier with Epifrin available in four 
strengths. Note: Protect from excessive light and heat. If the solution discolors or a precipitate forms it should be discarded 
Not for injection. HOW SUPPLIED 5cc and 15cc plastic dropper bottles. On prescription only 


Have we convinced you? 


If we haven't convinced you that EPIFRIN is ‘clearly’ more stable, let us send you ag 
complete report of the results of this study. 


Epifrin {1-epinephrine HC1}..“clearly” more stable 


TO: Allergan Pharmaceuticals, 2525 Dupont Drive, Irvine, California 92664. Attn: Epifrin Marketing. 
Send me the important new information on epinephrine stability. 
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Pilocarpiie 


Effect on the Anterior Chamber and Lens Thickness 


David H. Abramson, MD; D. Jackson Coleman, MD: 
Max Forbes, MD; and Louise A. Franzen, New York 


High resolution ultrasonic biometry was per- 


- forwreti on 21 normal eyes of volunteers (18 to 
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30 years old) prior to and at 15-minute intervals 
after topical instillation of pilocarpine 2%. Pilo- 
carpine has a measurable effect on the anterior 

mber and lens thickness within 15 minutes, 
is maximal 45 to 60 minutes after instillation, and 
virtually gone after 100 minutes. Every eye mea- 
sured demonstrated an axial thickening of the 
lens (average 0.32 mm), and narrowing of the 
anterior chamber (average 0.29 mm). In addi- 


l tion to axial thickening of the lens, there was a 


orward translational movement of the lens with 
pNocarpine-induced accommodative spasm. Pilo- 
Calpine-induced accommodation and voluntary 
accommodation produce similar changes in the 
anterior chamber and lens surfaces. 


PirocarpIne is known to produce an 
accommodative spasm, but measurements of 
the effect of this drug on the position of the 
lens surfaces have not been made. Both 
subjective and objective techniques for eval- 
uating the movement of the lens surfaces are 
difficult when miosis is present. Subjective 
estimation of the near point after instilla- 
tion of pilocarpine gives no quantitative in- 
formation about the actual movement of the 
lens surfaces and is inaccurate in estimating 
the onset and duration of accommodative 
spasm because the miosis produces an in- 
creased depth of focus. 

Optical techniques cannot be used to 


/ measure posterior lens surface movements 


í 


‘S 


CE 


because the miosis precludes optical imaging 
of the Purkinje image from the posterior 
lens surface. Because of this, optical tech- 





Submitted for publication Aug 11, 1971. 

From the Edward S. Harkness Eye Institute, 
Columbia-Presbyterian Medical Center, New York. 

Reprint requests to the Edward S. Harkness Eye 
Institute, 635 W 165th St, New York 10032 (Dr. 


Abramson). 
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niques have only been used to measure the 
effect of pilocarpine on the movement of the 
anterior lens surface. These studies have all 
demonstrated a narrowing of the anterior 
chamber,! but because the movements of 
the posterior lens surface have not been 
studied, it is not known if this movement 
represents (1) a forward movement of the 
anterior lens surface only, (2) a thickening 
of the lens without a change in the position 
of the lens center, or (3) a combination of 
thickening of the lens and forward transla- 
tional movement of the lens. 

The movements of the lens surfaces with 
voluntary accommodation have been studied 
optically and ultrasonically. Coleman®.® 
measured the lens surfaces in normal eyes 
with voluntary accommodation. He found 
that with accommodation there was both 
axial thickening of the lens and forward 
translational movement of the lens. 

It is not known when pilocarpine begins 
to have a demonstrable effect on the lens 
surfaces. Wilkie et al? found a demonstrable 
effect on the anterior lens surface alone at 
one hour, although they did not measure the 
effects within one hour. Rosengren,!:? how- 
ever, noted an effect within 30 minutes, 
although he did not measure sooner than 30 
minutes. 

In addition to lack of knowledge of the 
quantitative extent of thickening of the lens, 
it is not known when the maximal effect of 
the drug occurs. Wilkie et al? found that the 
peak effect on the anterior lens surface oc- 
curred at three hours in a series of elderly 
(61 to 82) patients, some of whom had 
glaucoma. On the other hand, 1,2 
found the effect on the anterigr chamber 
be maximal in 30 minutes 
minutes in a group of young volunteers. 

Finally, it is not known flow long pilocar- 


Arch Ophthal—Vol 87, June 1972 | 


d gone by 90_ 


N 





616 





Fig 1.—Expanded video and radio-frequency (RF) A- 
scans of anterior segment. Left, Anterior segment of 
patient before instillation of pilocarpine. There is a 
sharp anterior lens echo (AL). Right, Anterior segment 


pine exerts its effect on the lens surfaces. 
Prior investigators have found its effect to 
be gone after 90 minutes!” or 300 minutes.’ 

To demonstrate the time of onset, peak 
effect, duration, and changes in the lens 
surfaces after pilocarpine instillation, we 
used high resolution ultrasonography on 21 
normal eyes of young subjects prior to and 
at 15-minute intervals after topical instilla- 
tion of pilocarpine 2%. Ultrasonic measure- 
ments were made using a frequency of 20 
megahertz to study the position of the lens 
surfaces relative to the cornea. 


Method 


Measurements of the effect of topically in- 
stilled pilocarpine were made on 12 volunteers 
(24 eyes) ranging in age from 18 to 30. All 
subjects had normal intraocular pressures by 
applanation tonometry and were taking no top- 
ical or systemic medications. Measurements 
from three eyes were rejected because of tech- 
nical problems leaving 21 eyes judged techni- 
cally accurate for the study. 

The technique here is a modification of that 
described by Coleman.® Eyes were first mea- 
sured in the straight ahead position using a 20 
MHz focused ultrasonic transducer while the 
subject focused with his contralateral eye on a 
target placed at 3 meters. Ultrasonic measure- 
cornea to anterior lens, cornea to 
, and cornea to vitreoretinal inter- 

ed from a 50 MHz electronic 

œ interval counter.\Jansson’s? constants were used 
e to calculate the appropriate axial dimensions. 

Similar ultrasqnic measurements were re- 
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of same patient after instillation of pilocarpine. Echoes 


from iris can be seen here and distinguished grom e -« 
those of anterior lens. ' 
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ANTERIOR LENS MOVEMENT (MM) 


Fig 2.—Distribution of changes in anterior chamber 
depth for 21 patients with maximal effect of pilocar- 
pine. Each point plotted represents meas@rements of 
+ 0.02 mm. Average change 0.29 mm, range 0.05 
to 0.59 mm. 


peated at 15-minute intervals following the top- >? 
ical instillation of two drops of pilocarpine 2% 
into the volunteer’s eye, until the maximal 
stimulation of accommodation was clearly 
passed. Expanded radio-frequency and video A- 
scans demonstrating the anterior and posterior 
surfaces of the lenses and cornea were photo- 
graphed. These pictures enabled differéntiation 
of the iris echo from those of the anterior lens 
surface (Fig 1). When these photographs were 
magnified (approximately four times) a dis- 
tance between the anterior cornea, anterior lens 
and posterior lens echoes could be measured. A 
simple ratio of these measured distances com- 
pared to the actual time measurements record- 
ed by the interval counter from the anterior 
cornea to posterior lens gave the time measure- 
ment from the cornea to the anterior lens. The 
depth of the anterior chamber and thickness of 
the lens were then fkalculated by multipfying. 
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CHANGE IN LENS THICKNESS (MM) 


Fig 3.—Distribution of changes in lens thickness of 
21 patients with maximal effect of pilocarpine. Every 
owed thickening; range, 0.02 to 0.55 mm: aver- 

age, 0.32 mm. 








ee Pan: 5.—Effect of topically in- 
~Stilled pilocarpine on anterior 
chamber depth and lens thickness 
is plotted for one patient. Effect 
is measurable at 15 minutes, max- 
imal within one hour, and virtual- 
ly gone in 100 minutes. 





e real time measurement 
the appropriate velocity 
"stant (Jansson) for the 
tissue measured. 


DEPTH OF ANTERIOR CHAMBER 
(mm) 


3.0 

Results 
Twenty-one eyes of 12 3.8 
volunteers were judged tech- 3.7 


nically correct. The average 
anterior chamber depth prior 
to instillation of pilocarpine 
' was 3.75 mm (range 3.31 
to 4.06 mm). One hundred 
percent of eyes demonstrat- 
ed shallowing of the ante- 
rior chamber. This shallow- 


THICKNESS OF LENS 
(mm) 
oe 


within 15 minutes, occurred t 
within’ one hour in all pa- 
tients (usually at 45 min- 
utes), and was virtually gone after 100 min- 
utes. The average shallowing was 0.29 mm 
(range 0.05 to 0.59 mm). The distribution 
of these changes is plotted in Fig 2. This is 
highly significant (P < 01) by the Stu- 
dent’s t-test. 

The average lens thickness when focused 
at 3 meters before the instillation of pilocar- 
pine was 3.63 mm (range 3.31 to 4.30 mm). 

- One hundred percent $f eyes demonstrated 
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POSTERIOR LENS MOVEMENT (MM) 


Fig 4.—Distribution of movement of posterior lens 
surface with maximal accommodation in 21 patients. 
Forward movement is plus, backward movement is 
minus. Thirty-three percent of eyes demonstrated a 
forward movement of posterior lens surface. 
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INSTILLATION OF 
PILOCARPINE 2% 


TIME IN MINUTES 


axial thickening of the lens with pilocarpine. 
The maximal thickening of the lens occurred 
within one hour in all cases, usually at 45 
minutes. The average maximal thickening of 
the lens was*0.32 mm, range 0.02 to 0.55 


mm. The distribution of thosa cha is 
plotted in Fig 3. This is a very sigpif- 
icant (P < .01) by the Stuflent’s t-test. 


Thirty-three percent of 
showed an anterior move 


es (seven of 21) e 
nt of the posteri- 
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or lens surface with pilocarpine. The aver- 
age anterior movement was 0.07 mm, range 
0.02 to 0.12 mm. Fourteen percent of eyes 

three of 21) showed no significant move- 
meñt of the posterior lens surface with ac- 
commodation. In these cases the posterior 
lens surface moved less than + 0.01 mm. 
Fifty-three percent of eyes (11 of 21) 
showed backward movement of the posterior 
lens surface with pilocarpine, average 0.10 
mm, range 0.01 to 0.42 mm. The distribution 
of movement of the posterior lens surface is 
plotted in Fig 4. 

The changes in the lens thickness and 
anterior chamber depth for 1.5 hours is plot- 
ted for a representative patient in Fig 5, 
demonstrating the rapidity with which these 
changes occur. 


Comment 


The effect of a single instillation of pilo- 
carpine 2% on normal eyes in young volun- 
teers has been observed by this study. The 
effect of pilocarpine on the lens was record- 
able within 15 minutes, maximal within one 
hour, and virtually gone after 100 minutes. 
This finding agrees well with the earlier 
optical data of Rosengren'? on the move- 
ment of the anterior surface alone after 
pilocarpine instillation. He found a maximal 
effect within one hour and absence of an 
effect after 90 minutes. The measurement of 
Wilkie et alè cannot easily be compared 
with this study. These investigators found 
that the maximal effect of pilocarpine on the 
anterior chamber alone occurred at three 
hours and that the effect was still measur- 
able after five hours. These investigators mea- 
sured elderly patients (61 to 83 years old), 
some of whom had glaucoma. Whether this 
delayed peak of maximal effect was due to 
the older age of their patients or to their 
elevated intraocular pressure is a question 
we are presently examining. It is notable 
that they performed their measurements at 
hourly intervals only, thereby missing a 
peak effect that may have occurred within 
one hour. 

We have seen a notable *similarity þe- 
tary and pilocarpine-stimulated 
eae: . Using Gullstrand’s schemat- 
id eye, 8.62 D Ñ accommodation should give 
an 11% increafe in lens thickness. In an 
optical study of Joluntary accommodation, 9 
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D of accommodation produced an average of 
10% increase in lens thickness.8 Piloĉar- , 
pine-stimulated accommodation in our study | 
produced an average maximal thickeninge@f / 
the lens of 0.32 mm which corresponded to 
9.5% increase in lens thickness. 
miosis induced an increase depth of focus, it 

is impossible to state with certainty the 
magnitude of pilocarpine-induced accommo- 
dation in diopters. We estimated the magni- 
tude of this accommodative change with pilo- 
carpine by comparing the focal distance 
before and during maximal accommodation 
and believe that volunteers experienc 

to 9 D stimulation of accommodation with | 
pilocarpine. 

Not only is the extent to which the 2: om 
thickens similar in voluntary and pilocar- 4 
pine-induced accommodation, but the pat- 
tern of movement of the anterior and poste- 
rior lens surfaces is nearly identical. 

In all studies of accommodation, it has 
been found that the anterior chamber gets 
shallower. Coleman® demonstrated that 6 
of voluntary accommodation produce 
0.285 mm narrowing of the anterior 
ber. A photographic study of voluntary a! 
commodation demonstrated a 0.4 mm nar- 
rowing of the anterior chamber with 9 D of 
accommodation.’ In this present study, we 
found a 0.29 mm shallowing of the anterior 
chamber with pilocarpine-induced accommo- 
dation. 

The movement of the posterior lens sur- 
face with voluntary accommodation and pilo- 
carpine-stimulated accommodation are also | 
strikingly similar. Early optical measure- A 
ments of the posterior lens surface showed a 
backward movement of the posterior lens 
surface which was less than the forward 
movement of the anterior lens surface.* 
Coleman® found an average posterior move- 
ment of the posterior lens surface Of 0.121 
mm with 6 D of voluntary accommodation, 
and he noted that in approximately 20% o 
cases there was a forward movement of the 
posterior lens surface. In an optical study 
of voluntary accommodation, the average s4 
movement of the posterior lens surface was 
backwards 0.1 mm.§ In this study we found 
that there was always greater forward move- 
ment of the anterior lens surface than back- 
ward movement of the posterior lens sur- 
face, and in 33% offeases there was actually . 
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a*forward movement of the posterior lens 
surface. Thus, with both voluntary and pilo- 
t carpine-induced accommodation, there is a 
: forward bulk or translational movement of 
e lens. The importance of this in a consid- 
f the accommodative mechanism 
} hasized by Coleman." 
oe The complete mechanism by which pilo- 
carpine causes a lowering of intraocular 
pressure is not known, but the hypotony is 
- believed to be independent of the miosis 
produced.” Some authors believe that pilo- 
carpine-induced contraction of the ciliary 
„lide causes physical deformation in the 
« trabecular meshwork and increases conduit 
surface area for the outflow of aqueous. 
These authors point to the light!’ and elec- 
n microscopic!! evidence that the ciliary 
muscle has collagenous tendons extending 
into the trabecular meshwork and that the 
trabecular lamellae of pilocarpine or eserine 
treated eyes were widely spread whereas 
they were more compact in eyes treated with 
atropine.12-15 
Considering that the trabecular lamellae 
my smaller with atropine, it is interesting 
that atropine may give a precipitous in- 
crease in the intraocular pressure without 
producing a pupillary block.16 This may 
well relate to the cycloplegic effect of anoth- 
er drug. Intravenously administered succi- 
nylcholine is well known to elevate intraocu- 
lar pressure and has recently been shown to 
act as a cycloplegic.17 It has been assumed 
that the extraocular muscles, which contract 
on exposure to succinylcholine, cause me- 
chanical deformation of the globe and there- 
by raise the intraocular pressure. However, 
Katz and Eakins'® have shown that this 
pressure rise also occurs when all the extra- 
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ocular muscles have been severed. We can 
explain the sudden rise in intraocular pres- 
sure noted with this drug in the absence of 
extraocular muscles in the following wayyy 
The duration of cycloplegia induced yth 
intravenously administered succinylcholine 
is identical to the duration of elevation of 
intraocular tension. It seems likely that suc- 
cinylcholine-induced cycloplegia causes nar- 
rowing of the trabecular lamellae and dimi- 
nution in the outflow facility, giving rapid 
increase in the intraocular pressure. 

Parasympathetic stimulation by drugs 
and direct stimulation of the third nerve 
lower the intraocular pressure and increase 
the facility of outflow.19.2° In addition, both 
pilocarpine?! and voluntary accommodation? 
reduce the intraocular pressure by increasing 
the outflow facility. Allen and Burian?* have 
demonstrated a model of how the trabecular 
meshwork may act as a valve controlling the 
outflow facilities. It is therefore of consider- 
able interest that the similarities between 
pilocarpine and voluntary accommodation 
now may be extended to the identical quanti- 
tative and qualitative movements of the two 
lens surfaces. 

This investigation was supported by National 
Institutes of Health training grant EY-00003-11, and 
National Eye Institute grant EY-00275-06. 

Emil Bethke prepared the graphs and Diana Scott 
prepared the manuscript. 

Key Words.—Pilocarpine; accommodation; 
ciliary muscle; cycloplegia; anterior chamber; 
lens; succinylcholine; trabecular meshwork. 


Nonproprietary and Trade 
Names of Drug 


Pilocarpine hydrochloride—A/lmocarpine, Bu- 
fopto Pilocel, Palocarp, Pilocar, Pilocel, Pi- 
lovise. 
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Metrication: Just a Second!—Effective January 1973, the present policy for AMA 
scientific publications for use of a mixture of metric and nonmetric measurements 
will change; the 11 journals thereafter will publish measurements only in a modified 
metric system (Vawter SM, DeForest RE, JAMA 218:723-726, 1971). 

Those who resist changing to the metric system may take some comfort in the 
knowledge that even metric units must be redefined occasionally. ‘The second, for 
example, prior to 1967 was defined as a certain fraction of the time for one complete 
rotation of the earth on its axis (a mean solar second being 1/86,400 of a mean 
solar day). = 

In 1967, the International Bureau of Weights and Measures defined the second 
as the duration of 9,192,631,770 periods of the radiation corresponding to the tran- 
sition between two hyperfine levels of the ground state of the cesium-133 atom. 
This measurement was chosen because atomic oscillations are more constant than 
the astronomical phenomena, and advancing technology has made atomic clocks 
practical. 

All nations participating in IBWM (including the United States) agreed to 
broadcast as their official time-keeping system the atomic second, beginning on 
Jan 1, 1972. The difference between the old second and the new is very small, 
amounting to one day in 37,000 years. To compensate, a second is added to the 
official clock once each year, much as a day is added each leap year. : 

Of course, the second is a standard unit of time for both customary and metric 
systems. So the shortened second of Jan 1 applies both to the system of the metri- 
cation enthusiast and that of the resisting conventionalist, comfort-taking notwith- 
standing! 
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itrectomy in Intraocular Trauma 


Its Rationale and Its Indications and Limitations 


William H. Coles, MD, and George M. Haik, MD, New Orleans 









ibrosis is an essential factor in the natural 
ing of intraocular injuries, but when it goes 
to overgrowth, this originally benign process 
mes destructive and gives rise to complica- 
ons that may eventually result in loss of the 
eye. Vitrectomy is recommended for the correc- 
tion of this situation in selected cases in which 


Tere are several reasons for this pres- 

entation. One is the scarcity in the medical 

iterature of material on all phases of intra- 

lar trauma. Another is the rather general 

acceptance of poor or indifferent results of 
the treatment of such injury. Perhaps most 
important is our desire to improve the out- 
look in serious intraocular injuries by the 
utilization of a relatively new modality, vit- 
rectomy, which we have found helpful in 
selected, cases. 

Half or more of all ocular enucleations 
are performed for trauma!* (Louisiana 
State University School of Medicine, unpub- 

f lished data). Until recently, enucleation was 
the first procedure considered in most severe 
intraocular injuries. Three reasons for this 
attitude were fear of sympathetic ophthal- 
mia, fear of infection, and lack of effective 
surgical techniques. None of these is now 
valid. Duke-Elder® has commented on the 
declining incidence of sympathetic ophthal- 
mia, and our own opinion is that prophylac- 

7 tic enucleation is no longer justified to fore- 

N 
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salvage of some vision is a possibility. The back- 
ground of this paper is the 11 vitrectomies per- 
formed in 119 recently observed surgical cases 
of intraocular trauma. Such trauma presents a 
challenge which ophthalmic surgeons have not 
yet fully faced. 


stall it. Antibiotics have greatly reduced the 
risk of infection, and high magnification, 
precision instruments, and delicate suture 
material now permit tissue manipulation 
and repair with minimal injury to intraocu- 
lar structures. 


Materials and Methods 


Both the specific and general comments are 
based upon statistical data collected from the 
ophthalmology service of the Louisiana State 
University School of Medicine at Charity Hos- 
pital of Louisiana at New Orleans. Thirty eyes 
were enucleated for trauma, for which detailed 
records, including histologic slides and clinical 
photographs, were available. Fourteen of these 
eyes were enucleated because of perforating 
wounds. Of 320 other cases of severe intraocu- 
lar trauma, 119 were managed surgically over a 
three-year period, beginning in July 1967, and 
were used as a basis for surgical conclusions. 
Forty-eight other eyes were examined which 
had been enucleated before the 320 injuries 
just described. They provided additional infor- 
mation for evaluation of the pathophysiology of 
trauma. 


Eleven vitrectomies which form the core of 
this study are included in the 119 operations 
performed for trauma. Seven of 
have been observed for at least 
five of the seven are regard 
that at least minimal visio has been retai 
in the eyes left in situ (Tab). ® 
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reviewed and was correlated with the pa 
logic findings. 


The 14 enucleated eyes with perforating in- 
juries, five of which were removed shortly after 
injury, were studied from the following stand- 
points: 
=~ d. Status of the retina. 

2° Status of the nonpigmented epithelium. 

5. Status of the pigmented epithelium. 

4. Anatomy of the chamber angle. 

5. Position of the lens capsule. 

6. Presence of cyclitic-like membrane. 

7. Fibrosis, in respect to its origin and its 
degree. 

8. Relation of the vitreous to the intraccu- 
lar destruction caused by fibrosis. 

The clinical history of each case was then 


The Pathophysiology of 
Intraocular Trauma 


As might have been expect 
fibrosis emerged as the dominan 
the decision to enucleate these 
tized eyes. In every instance fibros.. vegan 
as an essential phase of the normal healing - 
process, but in every case it went on to 
overgrowth and terminated in interruption 
of the physiologic processes and destrugtj 

















Clinical Data of Eye Injuries Managed by Vitrectomy and Observed for More Than Two Years 
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Age, Race, Corrected Cosmetic 
Sex Injury Procedure Visual Acuity Result. 
67, WM Lacerations of cornea, 8 mm corneal trans- Light perception, Poor 
ruptured lens, plant, excision of lens optic atrophy 
prolapsed vitreous 
7, BM Avulsion of cornea, Repair lacerations, 20/200, Good 
prolapsed iris, dislo- excision of lens macular damage 
cation of lens, 
detached retina 
39, WM Ruptured globe; pro- Repair lacerations, Failure 
lapsed vitreous, lens lost before 
retina, and ciliary operation 
body S 
24, BM Corneal scar, ruptured Corneal transplant, 20/70 Excellent ‘ 
lens, after cataract iridocapsulotomy* - | 
11, BM Corneal scar, ruptured Corneal transplant, 20/30 Excellent] 
lens, after cataract iridocapsulotomy* 
» 
55, BM Corneal laceration, Repair laceration, re- 20/100 Fair 
ruptured lens, pro- move lens, irrigation 
lapsed vitreous, 
lacerated ciliary 
body 
o 
Corneal laceration, Repair laceration, re- No light perception Fair i 
subluxated lens, move lens, irrigation (retinal trauma) 
traumatic cataract, 
hyphema 
P S 
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Fig 1.—Perforating injury, enucleation three months 
lgj. Primary fibrotic reaction of vitreous showing or- 
ganization of vitreous strands near equatorial region 
of lens. Note blood cells within strands (original mag- 
nification Xx 160). 


of the normal intraocular architecture. 
These facts are not new. We do not believe, 
however, that their significance in ocular 
rauma has been fully appreciated. 
Sequelae of Fibrotic Overgrowth.—Of these 
14 eyes, survival was most critically affected 
when fibrotic overgrowth was located in the 
anterior segment. The overgrowth and the 
contraction of tissues are particularly destruc- 
tive in the eye, for the eye, unlike other struc- 
tures in the body, is without rigid support, 
and displacement of the intraocular struc- 
tures may result from contraction of scar tis- 
sue. However, the primary fibrotic reaction of 
the vitreous to trauma is not as important as 
the framework which it provides for fibrosis 
from other sources (Fig 1 and 2). By its 
anatomic limitation of the retrolenticular 
space and the 360° recess of the posterior 
chamber, the vitreous guides and contains 
fibrosis in the anterior ocular segment where 
severe disruption of normal physiologic func- 
tion ig effected (Fig 3). This limitation is the 
major reason for vitrectomy in severe in juries, 
Although the sequelae of fibrotic over- 
growth are well known to most ophthalmic 
surgeons, their ultimate potentialities for 
harm are not always realized. Among them 
are the following: Scar tissue may draw the 
iris into areas that occlude vision. It may 
pull an incarterated iris onto the cornea, 
with subsequent corneal vascularization. It 
may dcclude the chamber angle and give rise 
to*an uncontrollable glaucoma. If posterior 
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Fig 2.—Perforating injury, enucleation 28 months 

later. Organization of vitreous strands (V) at pars 


plana. Note proliferation of nonpigmented epithelium 
(arrow) (original magnification x40). 
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Fig 3.—Perforating injury. Anatomic limitation of 
inflammation and fibrosis by vitreous (V); L indicates 
lens; CB, ciliary body (original magnification x15). 
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synechiae are present, it 
prevent the passage of afyueous from the 
posterior to the anterior fFhamber. Fibrous 
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eens A | Sek | Fig 5.—Perforating injury. Fibrosis and inflammation a 
Rn ' (1) involving ciliary body (CB); L indicates lens; V, 


Fig 4.—Perforating injury. Fibrous traction bands vitreous (original magnification x15). 


(FB) pulling on retina (R) in region of ciliary body 


(CB) (original magnification X40). Fig 6.—Perforating injury, enucleation four months 


later. Changes in a lens epithelial cell (arrow). Cap- 
sule is ruptured and is coiled back on itself (original 


bands may slowly but progressively detach f 
magnification X315). 


the retina from its normal anatomic location 
(Fig 4). Dense postcapsular cyclitic mem- 
branes may disrupt communication from the 
posterior to the anterior portion of the eye. 
Scar tissue may engulf the ciliary body and 
prevent the production of aqueous (Fig 5) 
with subsequent hypotony, which is often 
not recognized until the eye begins to 
shrink. Finally, contraction of cyclitic mem- 
branes can provide the irritative stimulus 
for chronic inflammation. 

Stimuli to Fibrotic Overgrowth.—Aside 
from the desired inflammation present at 
the actual site of perforation, there are four 
major stimuli of any fibrotic process, name- 
ly, hemorrhage, injury to the lens, injury to 
the ciliary epithelium, and the response of 
the vitreous to injury. 


kard 





which massive retinal detachment de- 


In the eyes enucleated for trauma, in the 
first few hours after injury, hemorrhage was 
found to be organizing with fibroblastic for- 
mation. In several eyes these effects were 
surprisingly rapid, occurring within six to 
eight hours. 

The fibrotic response was notable in inju- 
ries to the epithelium of the lens which 


reget 1proliferation (Fig 6 and 7). It 
Srogressed ittp the zonular area and in- 
ed the cilid&gy body and the posterior 


e chamber. It som@times resulted in adhesions 
of the iris and fornea. In one injury in 
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veloped, fibrosis extending from the lens, as 
indicated by displacement of the lerfs cap- 
sule, was intermixed with gliosis from the 
retina. 


when it is sharply localized, carries a dan- 


gerous potential for proliferation (Fig 2, 8, g 


and 9) and fibrous metaplasia. 

The fibrotic response of the vitreous to 
injury has already been described. Another 
aspect, as Hogan and Zimmerman? have 
pointed out, is its action as a strong irritant 
in injury. 7 





Injury to the ciliary epithelium, soa 


‘ 


\ 
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Fig 8.—Perforating injury, enucleation eight months 
Fig 7.—Perforating injury (disruption of capsule), later. Proliferation of nonpigmented epithelium (NPE) 
enucleation eight months later. Proliferation of lens at pars plana (original magnification x 160). 
' epithelium (arrow) (original magnification x 160). 
Fig 9.—Perforating injury, enucleation eight months 
Since injuries to the eye usually perfcrate _ later. Proliferation of nonpigmented epithelium (NPE) 


anteriorly, the cornea is frequently involved. at pars plana (original magnification x 160). 
he fibrosis from corneal wounds is desir- 
able for wound closure in almost all injuries. N PE 
Although fibrosis from corneal in jury can 
contribute to fibrotic overgrowth, its contri- 
bution is localized and usually limited. Our 
failure to find even one eye enucleated for 
injury to the cornea uncomplicated by inju- 
ry to other structures supports this concept. 
Of extreme importance in the type of 
disruptive healing under discussion are the 
location and extent of the injuries the sur- 
k geon must handle. Injuries which involve 
multiple structures offer the worst prognosis. 
For example, injuries of the vitreous, lens, 
and ciliary epithelium are most severe be- 
cause of the multiple stimuli to fibrotic over- 
growth. 


. Primary Vitrectomy 


The ophthalmic surgeon who is confront- based first of all on the structures involved 
ed with intraocular trauma must always and their potential for excessive fibrosis. 
bear in mind the points just discussed, The operation should be seriously consid- 
namely, the limitation, sequelae, and stimuli ered when both the lens, ciliary epithelium, 
of fibrotic overgrowth. and the vitreous have been injured, for in 

à Indications and Limitations.—Vitrectomy such cases fibrotic overgrowth can be pre- 
should always be considered as a possible dicted with certainty. ' 
mode of treatment at the time of initial Prevention of fibrotic di 
» surgery of any serious intraocular in‘ury. ocular trauma depends u 
The decision, which is, always more urgent its possible occurrence ang prompt recogni-e 
- when hemorrhage is fa factor, should be tion of its symptoms and figns. If the stim- 
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uli to fibrotic overgrowth just described are 
present, there will seldom be any justifica- 
tion for simple closure of an intraocular 

ound. With the present availability of cor- 
neaf and scleral tissue for temporary or 
permanent grafts to replace tissue lost by 
trauma, vitrectomy becomes more practical 
and can be utilized more frequently. 

We do not recommend vitrectomy when 
total detachment is present. Unfortunately, 
the status of the retina is often impossible 
to determine. Even the electroretinographic 
techniques which have been used for this 
purpose’ serve only as guides; they are not 
diagnostic. In the present state of our knowl- 
edge, vitrectomy is not an answer for this 
problem. On the other hand, when the de- 
tachment is only partial, vitrectomy may be 
worth a trial. 

The age of the patient is another consid- 
eration. In youth, because healing is normal- 
ly rapid, fibrotic overgrowth may be equally 
rapid and undesirably profuse. In the elder- 
ly patient, both the normal healing process 
and fibrotic overgrowth are relatively slow- 
er. These facts should keep the surgeon more 
aware of the possible consequences of intra- 
ocular trauma in youth. 

Technique.—Whenever initial wound sur- 
gery is indicated it should be immediate and 
aggressive. 

The traumatic wound is closed as the first 
step. This step is essential for two reasons. 
Manipulations through the wound damage 
the edges, and when approximation is final- 
ly attempted, a poor seal almost certainly 
results. An even more basic reason for initial 
wound closure is that exposure is often inad- 
equate through a traumatic wound. 

Full-thickness diathermy or cryothermy is 
used around the area of a suspected retinal 
detachment or of a scleral laceration. A 
cataract incision is made at the limbal-scler- 
al junction. All lens material is removed. 'The 
sphincter of the iris is cut to prevent a 
postoperative indrawn pupil. A peripheral 
iridectomy is performed. The substance of 
the vitreous is removed by the technique of 
Kasner et al® until all that is left in situ lies 

the equator. The wound is then 


k case history illustrates the 
successful use of Rarly vitrectomy: 


=~ 
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A 7-year-old black boy was operated on six 
hours after injury by a glass bottle had resulfed 
in laceration of the cornea, rupture of the lens, 
loss of the lens, loss of vitreous and iris, 
prolapse of the ciliary body. Cortical and cap 
sular material was removed. Four sp} . 
omies were made in the iris. Half o 
was resected. The postoperative corneal seal was 
good, and at 12 days the anterior chamber was 
clear. At 16 months the fundus appeared nor- 
mal, and aphakic correction gave a visual acuity 
of 20/30. No complications have occurred over 
a 26-month period of observation. 
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Clinical Picture —It is not always possi- 
ble in any given case to predict just sew cry 
extensive fibrotic overgrowth will be. There- >—4 
fore, in any instance in which primary vit- 
rectomy has not been performed, constant 
observation is necessary to anticipate the 
postoperative development of significant 
symptoms and signs, and, if they appear, to 
operate at once. 

The symptoms and signs of postoperatife | 
disruptive fibrosis are numerous, but in gén- 
eral they do not present the same clinical 
picture as inflammation or infection. Their 
appearance is delayed and their onset is 
insidious. This is the period in which the 
ophthalmic surgeon must be particularly 
alert and observant since the eye may be 
perfectly quiet while the need for surgery is 
acute. The presence of a chronic inflamma- 
tion does not contraindicate immediate radi- 
cal surgical intervention when the survival 
of the eye is at stake. ~ 

Among the symptoms and signs typical of 
postoperative fibrotic disruption are the fol- 
lowing: 


Delayed Vitrectomy 


1. Changes in the visual acuity, which may 
indicate serious fibrotic involvement of 
the retina. i 

2. Progressive displacement of the lens from 
its normal (or postoperative) position. 

3. A persistent pupillary membrane. 

4. Changes in the iris. 

5. Hypotony of the globe. 

6. Shrinkage of the eye. 


\ 


Any one of these manifestations, or any 
combination of them, should* alert the sur- 
geon to the possible development of disrup- 
tive postoperative fibrosis. Four of thém are 
of special significanc: . : 



















`A Pupillary Membrane.—Whenever the 
pupillary opening in a traumatized eye is 
occluded by organizing tissue, the most care- 
observation is necessary to identify addi- 
tional, more extensive, organization behind 


in the Iris—Atrophy in the pe- 

ery of the iris and changes in portions 

of its sphincter or stroma may be indications 
of unseen fibrotic damage. 

Hypotony of the Globe.—This is a sign 
which is readily overlooked if there is a 
concomitant obstruction to the aqueous out- 
- Whether it is of sudden onset or of 
slow progression, it is a relatively early indi- 
cation that fibrotic overgrowth is involving 
the ciliary body. It is important to evaluate 
kó -this sign in relation to the size of the other 
eye and even more important to continue 
determinations of the pressure in the injured 
eye. Often a secondary glaucoma, the result 
of hemorrhage or inflammation, may mask 
the inability of the ciliary body to produce 
aqueous because it is involved in organizing 
broblastic activity. 

Shrinkage of the Eye.—This change may 
be particularly evident in an eye which 
otherwise seems to be healing normally, 
with minimal injection and good pupillary 
responses. If shrinkage is limited to the 
ciliary body and if the eye is not totally 
disrupted, it can sometimes be saved by 
prompt*removal of the fibrous membrane. 

Any combination of these signs in the 
postoperative period, or persistent hypotony 

7 alone, is an indication for immediate sur- 

~; gery. Surgery should consist of two steps: 

| removal of all residual organizing lens mate- 

| rial and removal of enough vitreous to pre- 
vent further damage from fibrotic over- 
growth. Inflammation, which may last for 
weeks after operation, is to be expected. 

A typical case of progressive fibrosis fol- 
lowing surgery for a perforating intraocular 
injury would run about as follows: The ini- 
tial approximation of the wound is good. 
Visual acuity is difficult to measure in such 
cases, but light perception or fingercount 
vision may be present. The eye remains 

à inflamed for one or two weeks, then usu- 
ally clears, though a low-grade uveitis may 
persist. Neither the fundus nor the posterior 

4 portion of the eye is visible. The eye now 

becomes soft, and twotor three weeks later it 


| > 
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begins to decrease in size. Pain is variable 
in both presence and degree. By this time it 
may be assumed that fibrotic overgrowth has 
curtailed the ability of the eye to function” — 
normally, presumably because of invelve- 
ment of the secretory epithelium of the cil- 
lary body. 

Delayed vitrectomy is performed as fol- 
lows: An incision of the cataract type is 
made at the limbal-scleral junction and is 
raised for 200°, after which resection of any 
lens material still present is accomplished. If 
the diagnosis of fibrous overgrowth has been 
made early, the fibrous membrane is soft. If 
surgery has been delayed, the membrane 
may be firm and difficult to cut, and pockets 
of trapped aqueous and syneretic vitreous 
may be encountered. Care must be taken to 
remove all fibrous membrane from about the 
ciliary body and to resect all fibrotic masses 
as extensively as possible. Once the contract- 
ing tissue is removed, the vitreous, still in 
situ, is resected at least to the equator to 
prevent its further involvement. Closure is 
accomplished by any standard cataract tech- 
nique. 

Case Example.—Early recognition of the 
situation and aggressive surgical management 
may result in some salvage of the vision even 
in eyes generally regarded as beyond salvage, 
as the following case shows: 

A 9-year-old black boy, who was injured by 
fragments thrown from a lawn mower, sus- 
tained a corneal laceration, a prolapse of the 
iris and ciliary body, and a rupture of the lens. 
At initial surgery the wound was repaired and 
portions of the lens were removed, but the 
posterior capsule was left intact. Chronic in- 
flammation appeared shortly after operation. 
At two weeks the eye was hypotonic and the 
intraocular pressure was less than 10 mm Hg 
(Schiøtz). At two months the diameter of the 
eye showed a decrease. At five months vitrec- 
tomy was undertaken to control a suspected 
fibrous membrane. At operation a dense mem- 
brane, about 3 mm thick, was found behind 
the iris. When it was punctured, trapped red- 
dish-brown fluid escaped. The entire fibrous 
mass was dissected away from the iris and cil- 
iary body, and portions of the vitreous still in 
situ were resected. 

Three weeks after operation t 
pressure was normal and the Mize of the 
was within normal limits. Hand-motion Wi 
was present. At 16 months after i injury an aq 
ous flare appeared, which Was never explaine® 
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but which responded to a short course of lo- 
cally applied steroids. At the time of this pres- 
ent report, 24 months after injury, the patient 
till has hand-motion vision and the cosmetic 
result is fair. 


Comment 


Intraocular trauma presents a challenge to 
the clinical judgment and technical skill of 
every ophthalmic surgeon. It is a challenge 
which has not been met adequately. This is 
most unfortunate, for most injuries occur in 
healthy ocular tissues, and many more eyes 
should be salvaged than are now being 
saved. 

Since a major cause of loss of the eye in 
intraocular trauma is fibrotic overgrowth 
and its complications, constant awareness of 
its possible development and prompt institu- 
tion of measures to prevent or control it 
will, hopefully, improve the visual prognosis 
for patients with severe perforating injuries 
of the eye. 

We believe vitrectomy, as first suggested 
by Kasner and Sanders,® is a useful and 
effective technique in the management of 
intraocular trauma, but only in carefully 
selected cases and only on specific indica- 
tions: (1) at primary surgery, when fibrotic 
overgrowth will be predictably severe, and 
(2) in the postoperative period, when exces- 
sive fibrosis is diagnosed or suspected. 

Vitrectomy for the control of fibrotic over- 
growth in intraocular trauma is still in the 
trial stage. It is applicable only in severe 
trauma, in the type of eye that was once 
considered beyond salvage—and is still so 
considered by many surgeons. It should not 
be used when the chances of salvage are 
good with less radical measures. With all 
our own enthusiasm for it, we have used it 
ourselves only 11 times in the 119 injuries 
we have treated surgically over the past 
three years in the continuing study of in- 
traocular trauma initiated in July 1967 
(Ophthalmology Service, Louisiana State 
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University School of Medicine, unpublished 
data). ° 
The surgeon who decides to include vit- 
rectomy in his armamentarium for in l 
ocular trauma must be well acquainted wi 
the natural healing processes an . 
possible consequences of the » 
which he is dealing. He must also â... 
the importance of timing: vitrectomy shox, 
be performed at the primary repair opera®, 
tion if fibrotic overgrowth is anticipated, 
and in the postoperative period as soon as 
the diagnosis is made or suspected. | 
Until the long-term effects of vitrectorey==em..4 
on the human eye and its function are clari- ° d 
fied by further trial, this is a modality which 
is indicated only in selected cases and whose «= 
general and indiscriminate use is to be dis- ._ 
couraged. E 
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Laser Photocoagulation 
Thomas Behrendt, M D, Philadelphia 


Argon lasers provide photocoagulation at a 
wavelength and size in which it is possible to 
treat discrete vessels in the retina or vitreous. 
Therefore, it is possible to change the hemo- 
dynamics of the retina in an attempt to prevent 


- —™ine-disabling complications of diabetic retinop- 


’ 


S! 


athy. Diabetic macular edema may be treated 
by diminishing arteriolar flow to the edematous 
area. Proliferative retinopathy can be treated by 
total closure of the vessels feeding the prolif- 
eration. 


Tue ADVENT of argon laser photocoag- 
ulation made it possible to selectively treat 
vessels in the retina and in the vitreous, 
attempting to influence the course of diabet- 
it retinopathy. In a disease entity of such 
cémplexity and duration it is necessary to 
define carefully the goals of the treatment, 
as a definitive cure seems impossible with 
today’s techniques. In spite of the fact that 
the natural history of the disease is only 
marginally understood, the consensus of 
opinion, at present accepts vision to be lost 
mainly due to (1) macular edema with con- 
sequent hard exudates and loss of central 
vision, and (2) proliferating retinopathy 
with consequent vitreous hemorrhages, opa- 
cification of the vitreous, and retinal detach- 
ment. 

It is the purpose of this presentation to 
describe techniques to attack these two fac- 
tors without major damage to the eye. The 
rationales of the methods take advantage of 
the possibility of delivering precise amounts 
of laser light to very small areas of the 
fundus. The diameter of the irradiated area 
under ideal circumstances (very clear media, 
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- Therapeutic Vascular Occlusions 
in Diabetic Retinopathy 





Fig 1.—Macular edema before treatment (visual 
acuity 6/60). 


Fig 2.—Fluorescein pattern of Fig 1. 





posterior pole) may be smaller than the 
larger vessels, thus permitting treatm f 
the vessel without damage f surro in 
tissue. This obviously is fot possible in 
average case with less than perfect mediag 
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VASCULAR OCCLUSION—BEHRENDT 





Fig 3.—Case of Fig 1 after treatment; note fewer 
exudates in fovea, lack of visible photocoagulation 
lesions (visual acuity 6/6). 

















Fig 5.—Proliferation with vitreous hemorrhages. 





vessels. It 


nervous subjects, and small 
serves, however, to illustrate the dimension 
with which laser photocoagulation works. 
The instrumentation has been described 
elsewhere. Salient points are delivery through 
slit-lamp microscope, selection of wave 
lengths, and continuous observation of area 


being trgated. 
Treatment of Macular Edema 


Wa Nae 
he underlying concept is that edema in the 


facular area is due to an altered capillary 
: 
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Fig 4.—Fluorescein of Fig 3; note location of photo- 


coagulation lesions and patency of vessels. 


Fig 6.—Case of Fig 5 after closure of intraretinal 


feeder. 





network no longer sufficient to handle, ade- 
quately the influx of arteriolar blood to the 
modified capillary network. 

The main modified capillary areas in the 
edematous area and the arterioles nourishing 
them are identified by the use of monochromat- 
ic light photography and fluorescein. Sites for 
treatment on arterioles are selected following 
criteria such as (1) nourishing as much as 
possible only the area where the’ circulation is 
modified; (2) sufficiently far away from the 
fovea that accidental misplacement of tĦe le- 
sion is not too dangerdtus; (3) sufficiently far 


VASCULAR OCCLUSION—BEHRENDT 





Fig 7.—Fluorescein pattern of Fig 6 proving closure 


of feeder. 


Fig 9.—Fluorescein pattern of Fig 8 after treat- 


ment; embolization; note collapse of frond. 





away from venules to avoid accidental closure 
of a venule which could further deteriorate the 
capillary circulation; and (4) identifiable. The 
last requirement may be surprising, but some- 
times very small vessels that can be seen with 
fluorescein and monochromatic green light can- 
not be reliably identified within edematous reti- 
na. The exposure level necessary is found by 
gradually increasing the amount starting from 
a definite “nô action level.” The end point 
searched is, in the case of very small vessels, 
edem& around the vessel and a slight change of 
color (the vessel turns a’somewhat more venous 
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Fig 8.—Proliferative system in which only vitreous 
feeders could be detected. 


Fig 10.—After 


treatment; embolization; note col- 


lapse of frond. 





color); 


diminish 


of larger vessels, visible 


in the 
constriction and edema. 

Care should be followed to insure that the 
vessel is not completely closed. The goal is to 


case 


the arterial flow to the edematous 


area, but not to close it off. The present results 
of the treatment are displayed in Table 1. A 


typical funduScopic appearance is seen in Fig 1 


to 4. 


Treatment of Proliferating fetinopat 
P 





r __— 


Moy, 


` 





The goal is to close off permanently the flow 
of blood into the proliferative systems. This is 
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Fig 11.—Fluorescein of Fig 10; note difference of 
filling pattern compared with Fig 9. 









Table 1.—Visual Results of Treatment of 
Macular Edema in Diabetic Retinopathy 
Best Attained 


Before Treatment After Treatment 


1/60 6/60 
2/60 6/30 
6/60 6/6 
6/60 6/12 
6/12 6/6 
6/9 6/6 





het LO ee 
Table 2.—Six to Twelve Months Follow-Up 
After Treatment of Proliferative Retinopathy 


Intraretinal feeders 


(13 eyes) 5 hemorrhages 
Vitreous feeders 1 hemorrhage 

(6 eyes) 2 detachments 
Barrier 1 detachment 

(10 eyes) 2 hemorrhages 


in complete opposition to the treatment of 
macular edema where only hindering of the 
flow is desired. To accomplish this goal the 
feeder vessels to the proliferative system have 
to be carefully outlined by monochromatic light 
and fluorescein photography. The situation can 
be broken into three subgroups: (1) identifiable 
feeder vessels in the retina proper; (2) identifi- 
able feeder vessels in the vitreou$; and (3) no 
identiftable et vessels. Treatment becomes 
progressively mòre difficult in the same order. 

the identification of the intraretinal feed- 
crs is possible, they are treated by repeated 
sessions of laser photocoagulation until com- 






VASCULAR OCCLUSION—BEHRENDT ; 








Fig 12.—Fluorescein of the system in which no 
feeder could be identified. 


Fig 13.—Case of Fig 12 after barrier closed to tip 
of frond; note difference of filling with Fig 12. scinn 


plete closure of the vessel is accomplished. 
Larger vessels usually appear to occludę com- 
pletely during first exposure but usually re- 
open. Initial closure seems partially due to 
spasm. Renewed exposure of the vessel will 
result in scarring of the wall which then ab- 
sorbs more energy resulting in further scarring 
leading to final complete occlusion of the vessel. 4” 
With small vessels even, apparent closure is not 
obtained at the first sitting. Again opacification 
of the wall and increased absorption of energy 
will eventually close the vessel (Fig 5 to 7). In 
both instances careful fluorescein observation is 
necessary to determin occlusion. Our experi- 
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VASCULAR OCCLUSION—BEHRENDT 6: 


mental attempts to close vessels in a single 
sitting resulted in hemorrhages. This should be 
avoided at all cost in clinical use. 

If only vitreous feeder can be ider tified, 
efnbolization is used. Either due to differences 
- in the anatomic structure or to the cooling 

kett dM ssc liquefied vitreous, total occlusion of 
the intravitreous feeder is next to impossible. 
This can be accomplished functionally, how- 
ever, by heating the vessel sufficiently to coagu- 
late blood at the point of treatment. Immedi- 
ately after the application of the energy this 
coagulated blood will be forced forward, form- 
ing an embolus downstream in one of the 

. branches of the proliferative system. Repetition 
of the technique will eventually result in com- 
plete cessation of circulation through the pro- 
liferative system due to embolization of all 
branches (Fig 8 to 11). Scarring at the point of 
treatment further seals the system. The eventu- 
al result is that while some of the major v2ssels 
reopen, the small vessels tend to remain dosed 
and the fine vessel frond on top of the prolif- 
eration, which usually causes hemorrhages, 
dries out. In the case that this cannct be 
satisfactorily accomplished, the next technique 
barrier can be added. 

If no feeder vessels can be identified o are 
accessible to treatment, photocoagulation has to 
be performed at the branches running inte the 
proliferative frond. The rationale is to avoid 
bleeding as much as possible. A continuous 
barrier of photocoagulation spots is pkaced 
across the base of the frond in attemptirg to 
seal off all small vessels coming and going from 
the frorfl, except for identifiable major return 
channels. As the frond structure itself is not a 
terminal circulation like the retina, it is possi- 
ble to close some return channels without caus- 
ing hemorrhages. The rationale of applying 
side by side lesions is that eventually prcpor- 
tional numbers of feeding and return charnels 
will be treated. Thus, closure of the system 
may be obtained (Fig 12 and 13). Once more 
the goal is destruction of the frond attempting 
to obtain an avascular proliferative system. 

Up.to date we treated 13 eyes with intreret- 
inal feeders, 6 with vitreous feeders, and 10 
using the barrier system. In all cases the imme- 
diate goal of closure of the proliferative system 
was obtained. The complications which oc- 
curred in a 6 to 12 month follow-up are sum- 


marized in Table 2. It should be noted th 
most of the eyes in the intraretinal feed 
group and all in the other two groups were 
an advanced state of retinopathy. oh 


Comment 


As in all novel techniques the main que; 
tions are: Are we accomplishing what we ar 
proposing to do? Are we causing new prot 
lems? The first question has been discusse 
along with methodology. The second an 
more difficult one is essentially unanswe' 
able at the moment. The justification fc 
using the techniques at all is the fact tha 
disease is forcing our hand to try som 
treatment even if it is only a delaying ac 
tion. The problem results from our ignoranc 
of the natural history of the disease and o 
what we really are accomplishing with th 
treatment we use. In the case of the treat 
ment of edema, are we provoking edema ij 
adjacent areas by partially closing some o 
the smaller arterioles and in this way con 
ceivably deviating the blood flow in th 
other ones? In the case of the occlusion o 
the feeder vessels are we conceivably strain. 
ing other structures, again by diverting the 
blood flow? If the “anoxic factor” theories 
are correct, are we producing more anoxic 
factor with therapy or is the fact that the 
therapy works at least over short range <£ 
proof against the anoxic factor? Are we 
creating damage to the lens in the long run 
by irradiating the fundus with laser light 
(there are always some opacities that should 
be absorbing some energy)? 

These types of questions should make any- 
body attempting the treatment of diabetic 
retinopathy, with any form of photocoagula- 
tion, realize that he is working with experi- 
mental techniques of which merits and dan- 
gers are far from being fully understood or 
documented. The long periods over which 
the disease develops, allied to its vagaries 
and the difficulties of quantifying findings 
(in spite of all novel classification systems), 
makes evaluation extremely difficult. 


Arch Ophthal—Vol 87, June 1972 


634 


Cyclopentolate Associated With : 
~Kwo Cases of Grand Mal Seizure 


John S. Kennerdell, MD, and Frederick P. Wucher, MD, Pittsburgh 


Two cases of grand mal seizure are associated 
with the topical instillation of 2% cyclopentolate 
hydrochloride (Cyclogyl) onto the eye. 


Tae TOXICITY of cyclopentolate hy- 
drochloride (Cyclogyl) involving the central 
nervous system (CNS) after topical instilla- 
tion onto the eye has been described with 
several variations, most of which are mild, 
nondangerous, and transient. The usual tox- 
ic reactions are disturbances of behavior or 
cerebellar function, occurring most common- 
ly with the 2% solution or repeated applica- 
tions of weaker strengths. Also it has been 
mentioned that predisposition or vulnerabil- 
ity plays a role in the toxicity induced by 
this drug in that the toxic effects occur 
usually in children or in the aged.'° ‘To our 
knowledge no cases of seizures of any sort 
have been reported in the ophthalmic litera- 
ture following the use of cyclopentolate. 
These two cases illustrate potentially dan- 
gerous CNS toxic side effects of topically 
applied cyclopentolate. 


Report of Cases 


Cass 1.—An 11-month-old white boy was 
referred for evaluation by his pediatrician 
(F.P.W.) because of a complaint by the parents 
of inward deviation of the eyes. Examination 
revealed an afebrile, well-developed, alert, 11- 
month-old boy with no history of recent illness. 
The vision was centrally maintained to light in 
each eye, prominent epicanthal folds were not- 
ed, ductions and versions were full on random 
gaze, and the optokinetic responses were sym- 
metrical horizontally. There was no gross pho- 
ria or tropia demonstrated at distance or near 
with cover-uncover or the cross cover tests 
using toys as objects for visual attention. Be- 
cause of the parents’ insistence that an esode- 
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viation did exist at times, we decided to do a 
cycloplegic refraction on the first visit. One 
drop of 2% cyclopentolate hydrochloride was 
instilled onto each eye. Thirty-five minutes 
later, retinoscopy and fundus evaluation were 
carried out: retinoscopy revealing a very mild 
simple myopic astigmatism against the rule; the 
fundi were grossly normal. The parents were 
advised that the prominent epicanthal folds 
were probably causing an apparent esodevia- 
tion. Twenty-five minutes later (one hour after 
2% cyclopentolate, one instillation) upon re- 
turning home the parents noted that the child 
was exhibiting bizarre behavior, that is, he was 
jerking, twitching, rolling his eyes back, and 
not responding well to oral commands. When 
these abnormal movements increased in magni- 
tude he was taken to his pediatrician (F.P.W.) 
who noted a generalized grand mal seizure con- 
sisting of tonic and clonic movements, upward 
deviation of the eyes, and excessive salivation. 
Physical examination revealed no abnormali- 
ties. Treatment consisted of 60 mg of amobarbi- 
tal (Amytal) sodium, intramuscularly, and the 
seizure stopped within ten minutes and did not 
recur. A lumbar puncture was carrried out ap- 
proximately three hours following the seizure 
and the fluid was clear, opening and closing 
pressures were normal; the protein of spinal 
fluid was 18 mg/100 ml, glucose was 85 mg/100 
ml, and culture for bacteria was later reported 
negative. 

The child was a product of a gravida 5 para 4 
mother after 36 weeks gestation, and the birth 
weight was 2,353 gm (5 lb 3 oz). The delivery 
was uncomplicated, and there was no evidence 
of birth injury. Developmental milestones were 
normal. Head circumference measurements re- 
peated at one to two month intervals were all 
normal for his age. At approximately 6 months 
of age he had a right otitis media and pneu- 
monia with a rectal temperature of 40C 
(104 F) recorded. No seizures were noted at 
that time or at any time during the child’s life 
with the exception of the present episode. 
Since his seizure he has remained in good 
health without neurologic deficit. An electroen- 
cephalogram carried out two months following 
this seizure was recorded as normal for his age. 

CASE 2.—A 12-year-old known epileptic boy 
was seen in our eye clinic (April 1971) for an 
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CYCLOPENTOLATE AND SEIZURES—KENNERDELL & WUCHER 


ophthalmologic evaluation. On the third visit 
one drop of 2% cyclopentolate hydrochloride 
was instilled onto both eyes, without punctum 


t e occlusion, for retinoscopy and fundus examina- 


tfon. Approximately 30 minutes following in- 
stillation, a grand mal seizure began with tonic- 
clonic “Movements and upward deviation of 
the eyes. The seizure lasted only two minutes 
and resolved spontaneously. 

The patient was the product of a normal 
gestation and delivery. His neonatal period and 
childhood were normal without serious illness 
except for pneumonia at age 9. The develop- 
mental milestones were normal. There were no 
known familial disorders. His first seizure was 
in July 1967, and consisted of “rolling back of 
the eyes, salivation, and rigidity” quoting from 
the medical record. An EEG shortly thereafter 
was reported as normal. Skull x-ray films and a 
neurologic evaluation were normal at that time. 
The patient was maintained on a regimen of 30 
mg of phenobarbital at bedtime. A repeat EEG 


in October 1967 was reported as abnormal, 


demonstrating bioccipital dysrhythmia but was 
not diagnostic of any specific convulsive disor- 
der. In September 1969, a similar EEG was 
noted. The patient did not have any seizures 
reported since 1969 up to the time of our 
éxamination, but was still taking 32 mg of 
phenobarbital at bedtime. 


Comment 


It can be said that a convulsion is the 
normal mode of expression of the nervous 
system*to overwhelming stimuli set off un- 
der various circumstances.” The occurrence 
of convulsions in infants and children is rare 
in the absence of acute infection or clinical 


- evidence of organic injury into the brain.7 


Neither of these patients exhibited febrile 
episodes preceding their convulsions. 

Other reports of cyclopentolate toxicity 
merit review here. Binkhorst and associates? 
reported acute psychotic reactions in five of 
40 ghildren who received 2% solution of 
cyclopentolate (one drop in each eye every 
ten minutes times four doses) for refraction. 


The symptoms developed 30 to 45 minutes 


following instillation of the first drops and 
included restlessness, aimless wandering, ir- 
relevant talking, hallucinations, memory 
loss, and faulty orientation as to time and 
place. This Study noted that a solution of 
1% cyclopentolate is much less likely to 
cause such reactions. Simcoe® reported the 
case of an 8-year-old Negro girl who re- 


ee 
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ceived four drops of 1% cyclopentolate hy- 
drochloride and thereafter developed ataxia, 
dysarthria, and incoherent speech. Neuro- 


logical evaluation revealed evidence” 


altered cerebellar function. Missiroli® report- 
ed a case of dysarthria with transitory loss of 
phonation following topical instillation of 
cyclopentolate. Beswick? reported a case of a 
9-year-old boy who received one drop of 1% 
cyclopentolate hydrochloride onto each eye 
followed in 15 minutes by one drop of 2% 
solution of the same drug onto each eye. He 
suffered, shortly thereafter, hallucinations 
and amnesia lasting three hours. Carpenter? 
has reported a case of permanent defect in 
an elderly man in the form of mental deteri- 
oration following cycloplegia with 0.2% cy- 
clopentolate. 

All these cases were in children, or in the 
aged, implicating CNS immaturity or deteri- 
oration as factors predisposing to clinical 
toxicity induced by this drug. Certainly in 
our case 2, the known epileptic would be 
predisposed to any CNS stimulant into 
which category all the cyclopleticmydriatic 
drugs fall. In our case 1, immaturity is the 
only factor we can implicate in the develop- 
ment of the seizures following instillation of 
cyclopentolate onto the eyes. 

Convulsions are certainly frightening and 
occasionally dangerous. The ophthalmolo- 
gist should be aware of the possibility of this 
unusual side effect in the predisposed or 
immature patient. 


Michael Earick, MD, brought to our attention 
case 2, and Ellen Flatley gave technical assistance. 


Key Words.—Cyclopentolate hydrochloride; 
grand mal seizures; cycloplegic mydriatics. 


References 


1. Beswick JA: Psychosis from cyclopentolate. 
Amer J Ophthal 53:879-880, 1962. 

2. Binkhorst RD, Weistein GW, Baretz RM, et 
al: Psychotic reaction induced by cyclopentolate 
(Cyclogyl). Amer J Ophthal 55:1243-1245, 1963. 

3. Carpenter WT Jr: Precipitous mental deterio- 
ration following cycloplegia with 0.2% cyclopento- 
late HCl. Arch Ophthal 78:445-447, 1967. 

4. Cher I: Experience with Cyclogyl. 
Ophthal Soc UK 79:665-670, 1959. 

5. MissirolieA: A case of severe dysarthria with 
transitory loss of phonation. Boll Oculist 48 :433- 438, 
1961. 

6. Simcoe CW: Cyclopentolate Acyclogyl) toxici- 


Trans 


ty. Arch Ophthal 67:406-408, 1962. ~ 2 
7. Merritt HH: Paroxysmal Disorders: A Text- 
book of Neurology, ed 4. Philadelphia, Lea & 


Febiger, 1967, pp 753-754. œ 


D 


TN 





Se, 


636 


Electrophysiologic and Fluorescein Studies 4 


~ in Vitelliform Macular Degeneration 


Lawrence J. Schwartz, MD; Henry S. Metz, MD; and Fletcher Woodward, San Francjsco,: « p 


Clinical findings, electrophysiologic studies, 
and fluorescein angiography are reported in a 
family pedigree with vitelliform macular degen- 
eration. The electrooculogram is the most useful 
diagnostic test in this condition. it is also help- 
ful prognostically as an aid in identifying the 
carrier state. Fluorescein angiography demon- 
strates a vascular anomaly not previously re- 
ported in vitelliform macular degeneration. These 
may participate in clearing hemorrhage, exudate, 
and edema from the macular area, resulting in 
improved visual acuity. The significance of early 
filling of the superior arterial trunks (noted in 
two patients) was not determined, but suggests 
a connection between the choroidal and arterial 
circulation. 


V ITELLIFORM MACULAR degenera- 
tion is a well known ophthalmologic entity.1 
Among the terms used to describe this con- 
dition are Best’s disease, central retinal de- 
generation, hereditary macular cyst, and vi- 
telline or vitelliruptive degeneration of the 
macula. The autosomal dominant heredity 
has been clearly established.t> The onset is 
usually between the ages of 5 and 15, al- 
though a case has been reported as early as 
one week after birth.® 

The disease presents a varied clinical 
(ophthalmoscopic) appearance and often 
the visual acuity is much greater than one 
would predict on ophthalmoscopic appear- 
ance. Our understanding of this process is 
limited by the absence of histologic studies 
of the early vitelliform lesion. Recent 
studies with electrooculography (EOG)*:4:7.8 
and fluorescein angiography®'! have en- 
hanced our knowledge of this disease pro- 
cess. This study is of a previously unreported 
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Fig 1—Family pedigree of vitelliform macular de- 
generation. 


family with emphasis on the electrophys- 
iologic and fluorescein studies. 


Materials and Methods 


The propositus (IV-1) is the first of six 
children. The three eldest children are from 
the mother’s first marriage while the three 
youngest are from a second marriage. Four of 
the six children are involved (IV-1, -2, -3, -6) 
(Fig 1). Both the mother (III-1) and the mater- 
nal grandmother (II-1) are affected, as are 
(by history) the maternal greatgrandmother 
(I-1) and a maternal aunt (III-3). The father 
and maternal grandfather were examined and 
found to be normal. A maternal aunt (III-2) 
is uninvolved. She has two children, one normal 
(IV-7) and the other affected ( IV-8). 

Color vision, Amsler grid, electroretinography 
(ERG), EOG, dark adaptation, and fluorescein 
angiography were all performed utilizing stan- 
dard techniques. 


Results 

The clinical findings and test results are 
summarized in the Table. 

Visual Acuity and Ophthalmoscopic Ap- 
pearance.—IV-1.—The propositus was a 
20-year-old boy whose right eye showed the 
typical vitelliform picture (Fig 2). The mac- 
ula had a round, homogeneous, yellow, 
opaque lesion with sharp borders, measuring 
about one disc diameter in size. Vision was 
20/30. The left eye illustrated a more ad- 
vanced stage following “rupture” of the “egg 


Ni 
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Fig 2.—Patient IV-1. Right eye with typical vitelli- 
form lesion. Visual acuity is 20/30. 


Fig 4.—Patient IV-2. Right macula showing scar- 
ring with visual acuity of 20/50-. 
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Fig 3.—Patient IV-1. Left eye demonstrating “rup- 
ture of egg yolk.” Vision is now 20/25. 


Fig 5.—Patient IV-3. Right eye showing mild pig- 
mentary changes and scarring with visual acuity of 
20/30. 





yolk” with hemorrhage and early scarring 
(Fig 3). The patient did not remember ex- 
periencing any sudden drop of vision in this 
eye, which was recorded as 20/25. 

IV-2.—This 18-year-old girl had a docu- 
mented vision of 20/200 in 1963. The macu- 
las contained dense, white, elevated scars 
(Fig 4) but visual acuity was 20/50-3 in the 
right eye and 20/60 in the left. 

IV-3.—Mild pigmentary changes were 
present in each macula of this 16-year-old 


boy (Fig 5) but visual acuity was 20/15 
bilaterally. 

III-1—The 40-year-old mother of the pro- 
positus had pigmentary changes and scar- 
ring in both maculae (Fig 6). Her acuity 
was 20/50 ir the right eye and 20/30 in the 
left. è 
II-1.—The 68-year-old gr4ndmother re- 
membered experiencing æ sudden dropin 
vision of her right eye in 1940. At that time 
she was told of “hemorrhage and scarring in 
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Fig 6.—Patient IIl-1. Right eye showing pigmentary 
changes and scarring with visual acuity of 20/50. 


both eyes.” Her right eye had 20/70 vision 
with moderate macular scarring while her 
left eye, with a similar ophthalmoscopic ap- 
pearance, had vision of 20/20 (Fig 7). 

IV-8—The 16-year-old cousin, without 
visual complaints, had an acuity of 20/30 
bilaterally. Ophthalmoscopy revealed a par- 
tially shriveled, disciform lesion in each 
macula, compatible with a vitelliform pro- 
cess undergoing atrophy (Fig 8). 

Amsler Grid.—Occasional metamorphop- 
sia or a very small central scotoma was 
elicited in three patients (III-1, IV-1, IV-2) 
using the Amsler grid. In the others, no 
central defect was found. 

Color Vision (AO-HRR Plates).—Mild 
red-green deficiencies were demonstrated in 
two patients (III-1, IV-2) and a mild blue- 
yellow defect in one (IV-2). The remaining 
family members did not demonstrate any 
color deficiencies. 

Dark Adaptation.—This test was normal 
in each of the 11 family members tested. 

Electroretinography.—Electroretinography 
was normal in the 11 patients studied with 
all components of the response present. 

Electrooculography.—In our laboratory, 
the EOG ratio (maximum amplitude of the 
EOG in the light divided by the minimum 
amplitude foNowing dark adaptation) is 
normally above 4.60. The EOG ratio was 
significantly reduced in all affected family 
members (average 0.95—Table, Fig 9). In 
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Fig 7.—Patient Il-1. Left eye with moderate scarring 
and vision of 20/20. 


Fig 8.—Patient IV-8. Right eye with partially shri- 
veled vitelliform lesion and 20/30 visual acuity. Upper 
portion of macula appears to be intact vitelliform 
process while inferior area appears to be undergoing 
degeneration. 





four of six affected patients, the ratio was 
reversed (less than 1.0). In the presumed 
carrier (III-2), the ratio of 1.25 was higher 
than in affected members but lower than in 
the normal family members (average 1.85— 
Fig 9). ” 

Fluorescein Angiography.—The intact vi- 
telliform lesion in patient IV-1 demonŝtrat- 
ed neither leakage nor transmission (Fig 
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10). In affected individuals with pigment 
dispersion or scarring, there were focal areas 
of increased choroidal fluorescence in the 
macular areas indicating transmission but 
not leakage (Fig 11). Patient IV-8 repre- 
gents an intermediate phase in which the 
vitelliform lesion is in the process of atrophy 
(Fig 8). Both the early and late arterial 
phases showed visible transmission of fluo- 
rescence from the choroid in the superior 
macula while the inferior macula did not 
transmit (Fig 12). Two patients (III-1, IV- 
2) demonstrated early filling of the superior 
arterial trunk which occurred simultaneous- 
ly with choroidal filling (Fig 13 and 14). 
These may represent cilioretinal vessels. Pa- 
tient IV-2 demonstrated a vein from the 
macula draining into a larger superior tem- 
poral venous channel (Fig 11). 


Comment 


This family exhibited the salient features 
of vitelliform macular degeneration. The usu- 
al autosomal dominant inheritance was pres- 
ent. The ophthalmoscopic appearance varied 
from mild pigmentary disturbance, to the 
vitelliform stage, to dense scarring and hem- 


Fig 9.—Family members characterized as normal, 
Carrier, or affected show substantially different aver- 
age EOG ratios. Normal average is 1.85 while affected 
members average 0.95. Presumed Carrier has EOG 
ratio of 1425. 






Normals Carrier Affected 


an T 
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Fig 10.—Fluorescein angiography patient IV-1, right 
eye. Intact vitelliform lesion with no leakage or trans- 
mission. 


orrhage. Typically, any member of the fami- 
ly may present with any phenotypic appear- 
ance. 

The visual acuity in affected members 
of this pedigree was remarkably good (Ta- 
ble). Vision was surprisingly good in view of 
the ophthalmoscopic picture of macular in- 
volvement but was consistent with the vision 
found in other pedigrees.1.35.8 Individuals 
with an intact vitelliform lesion (IV-1, right 
eye at 20/30) generally had normal or near- 
ly normal vision. Two patients in whom the 
vitelliform lesion had apparently “ruptured” 
(IV-1 left eye, IV-8 both eyes) had vision of 
20/25— and 20/30 respectively. When acute 
hemorrhage and/or edema accompanied the 
rupture, a sudden drop in acuity was usually 
noted.' The family members with the most 
dense scars had acuities no less than 20/70. 
The relatively good visual acuity and the 
improvement of vision (to 20/50 in patient 
IV-2) suggest that the retinal receptor cells 
are not primarily involved. | 

Metamorphopsia and central scotomas 
were variable. The classic, unruptured, vitel- 
liform macula did not produce a central 
scotoma. 

Mild red-green deficiencies have been 
shown in an occasional affected member by 
Braley and Spivey! and by Francois et al.3 

Dark adaptation was normal in agree- 
ment with Francois et al? and with Krill et 
al7:§ who did not find a lengthening of the 
photopic segment, as had been reported by 
Braley and Spivey.1 


® 
Electroretinograms were normal in all pa- 


‘\ 





Fig 11.—Fluorescein angiography, patient IV-2, right 
eye. Focal macula areas of increased choroidal fluo- 
rescence, indicating transmission, but not leakage. In 
addition, venous channel is seen extending from center 
of macula to superior temporal venous trunk in early 
venous filling phase. 





Fig 12.—Fluorescein angiography, patient IV-8, right 
eye. Late arterial phase, showing visible choroidal 
fluorescence in superior macular area while inferior 
macular area does not transmit. 


Summary of Findings in Family Members 


20/70 
20/50— 
20/20 


20/30— 
20/50— 


20/15 
20/20— 


Family 
Member Fundi EOG Ratio* Color 
A 
N 
A 
A 
A i 20/15 
N 
N 
A a 
IV-7 N 2:1 N 
IV-8 A 0.9 N 


* Ratios are the average of both eyes. 
+ A indicates abnormal. 
t N indicates normal. 


Visual Acuity 


20/30 


aS 
™ 


Dark 
Adaptation 


Amsler 
Grid 

20/20 

20/30 

20/20 

20/25— 

20/60 

20/15 

20/15 

20/20— 





20/30 N N N 


§ The patient was age 5 with a speech and hearing deficit so that certain tests could not be performed 


satisfactorily. 


tients examined. We did not find the ampli- 
tudes of the a and b waves to be below 
normal as reported by Francois et al? and 
Braley and Spivey.' 

The EOG appeared to be the most impor- 
tant electrophysiologic study in diagnosis, 
although it is not pathognomonic. The EOG 
is normal in other nonhereditary macular 
degenerations including cystic macular de- 
generation, Stargardt’s disease, and malig- 
nant myopia with macular involvement. It 
has been folmd that the EOG changes in 
vitelliform disease may precede any ophthal- 
e moscopic clinical evidence of pathology.” 
Patient IV-3, with 20/15 vision, had mild 


pigmentary stippling of the maculas. How- 
ever, small areas of transmission of fluores- 
cein from the choroid could be demonstrated 
by angiography and the EOG ratio .of 1.0 
was definitely subnormal. The EOG findings 
indicate retinal pathological findings more 


widespread than the macula. There is proba- : 


bly diffuse involvement of the retinal pig- 
ment epithelium, Bruch’s membrane, or the 
potential space between these layers. 

The only carrier identified in this family 
was patient II-2. Despite 20/20 vision and 
normal maculas, the EOG ratio of 1.25 was 
abnormal and one son had vitelliform macu- 
las. Low EOG ratios have also been shown 
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Fig 13.—Fluorescein angiography, patient III-1, right 
eye.» Filling of superior arterial vessel occurring simul- 
taneously with choroidal filling. 


on unaffected carriers by Deutman.t These 
findings may enable us to identify the car- 
riers who might transmit the condition and 
give other family members the reassurance 
that they can have children without the 
likelihood of producing visually handi- 
capped offspring. 

The intact vitelliform lesion did not show 
any leaking areas of fluorescein or transmis- 
sion defects. This result is in agreement with 
the findings of Curry and Moorman? and 
Morse and MacLean.!° 

Fluorescein angiography lends further 
support to the belief that the vitelliform 
lesion is at the level of the retinal pigment 
epithelium or Bruch’s membrane. Increased 
transmission of fluorescence from the cho- 
roid, observed in affected members, resulted 
from a breakdown of the retinal pigment 
epithelium. In the intact vitelliform lesion, 
the retinal pigment epithelium must be in- 
tact and no transmission was noted. Fluores- 
cein study of patient IV-8 showed the vitelli- 
form lesion to be intact below and atrophic 
above. 

The early filling of the superior arterial 
vessel during the choroidal phase, observed 
in patients III-1 and IV-1, has not to our 
knowledge been previously reported in vitel- 

‘liform macula degeneration. If it represents 
a cilioretinal vessel, it is an extremely large 
one. It seems unusual to find this picture in 
two members of the same family but its 
relationship to the disease process is uncer- 
tain. 

The venous channel, noted in the macula 

of patient IV-2 (Fig 11), has been seen in 
various forms of choroiditis. It is not gener- 


Fig 14.—Fluorescein angiography, patient IV-1, left 
eye. Filling of superior arterial vessel occurring simul- 
taneously with choroidal filling. 


ally present in noninflammatory retinal dis- 
ease and is an unusual finding in disciform 
macular degeneration. 
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Prostatic Carcinoma Metastatic 


to Optic Nerve and Choroid 


Association With Changes Resembling Papilledema 


Robert J. Zappia, MD; Morton E. Smith, MD; and Andrew J. Gay, MD, St. Louis 


A patient initially presented with an occlusion of 
a branch of the central retinal artery. Shortly there- 
after he developed a central vein obstruction and 
a swollen optic nerve head. Enucleation and sub- 
sequent studies revealed that an adenocarcinoma 
had metastasized to the optic nerve and that it 
originated from the prostate gland. 


(CARCINOMA metastatic to the optic 
nerve is rare as the presenting symptom of 
primary carcinoma of the prostate gland. 
This paper presents such a case. 


Report of a Case 


A 61-year-old man was referred to the Oscar 
Johnson Institute because of failing vision and 
a “swollen” optic nerve in the left eye. His 
history revealed that in October 1969 he noted 
sudden visual loss in the lower temporal quad- 
rant of the left eye. He consulted an ophthal- 
mologist who diagnosed a partial central retinal 
artery occlusion because of retinal edema in the 
posterior pole of the left eye. The patient was 
treated with vasodilators with little effect. He 
was seen again six weeks later because of pro- 
gressive visual loss. At that time the optic 
nerve was described as “markedly swollen with 
dilated retinal veins and splinter hemorrhages 
around the disc.” 

The patient’s vision was 20/20 in the right 
eye and 20/400 in the left eye when we first 
examined him on Dec 5, 1969. Pertinent find- 
ings were limited to the left eye. The optic 
nerve appeared to be massively swollen with 
marked dilatation of the veins and some small 
hemorrhages around the margins of the disc. 
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The retina of the entire posterior pole was 
elevated. Visual fields revealed a lower altitudi- 
nal defect in the left eye. 

Fluorescein angiography (Fig 1) revealed an 
eleyated disc with early leakage of dye from 
venules. There was a seven-second delay in 
appearance of dye in the dilated veins. The 
retina appeared to be elevated around the disc 
and the subretinal fluid showed early spotty 
fluorescence which gradually became diffuse in 
the later phases (Fig 2). Stereoscopic examina- 
tion of the angiogram showed elevation of the 
choroid in a circular fashion around the disc. 

It was our impression that the patient had a 
mass lesion of the optic nerve with invasion of 
the choroid and a secondary retinal vein occfu- 
sion. The patient was hospitalized and under- 
went extensive evaluation by the neurology, 
hematology, and internal medicine services. On 
the eighth hospital day the left eye was enu- 
cleated. 

Histopathological examination of the enu- 
cleated specimen showed massive infilfration of 
the optic disc and nerve by cells with large, 
oval, pale-staining nuclei and vacuolated cyto- 
plasm (Fig 3). The architecture of the tumor 
mass was definitely one of a glandular arrange- 
ment, and special stains confirmed the presence 
of mucin in the vacuoles (Fig 4). In some 
sections, tumor cells could be seen within the 
veins of the nerve (Fig 5). In one section, there 
appeared to be a partial compression of a large 
artery. Tumor cells were also seen infiltrating 
the choroid around the disc. The overlying 
retina was detached and showed scattered foci 
of hemorrhage. The diagnosis was metastatic 


mucinous adenocarcinoma with primary in-* 


volvement of the optic nerve and secondary 
involvement of the choroid. Extensive evalua- 
tions had failed to locate a primary site and the 
patient went home for the Christmas holiday 
and was readmitted on Dec 29, 1969, for cobalt 
irradiation to the left eye. Intfavenous pyelo- 
gram, air contrast enema, and repeat gastroin- 
testinal series did not locate the primary lesion 
and he was discharged on Jan 30, 1970. e 
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Fig 1.—Fluorescein angiogram showing elevated 
disc and early leakage of dye. 


On Feb 26, 1970, the patient complained of 
nausea and low back pain. He had had a weight 
loss of 11.3 kg (25 lb) since October 1969. 
There were skin metastases of the tumor to his 
left shoulder. He was hospitalized where anoth- 
er metastatic series, including upper gastroin- 





Fig 2.—Fluorescein angiogram showing delayed ap- 
pearance of dye in vein and diffuse subretinal leakage. 


testinal series, barium enema, lung and liver 
scans, proctoscopy, bone scans, arteriogram, 
and intravenous pyelogram again did not locate 
the primary site and the patient was dis- 
charged. 

He was rehospitalized May 2, 1970, with the 


Fig 3.—Photomicrograph showing cells arranged in a glandular pattern with cytoplasmic 


vacuolization. 
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complaint of three episodes of hematuria the 
previous three weeks. Repeat genitourinary 
evaluation showed, for the first time, the left 

@ lobe of the prostate gland to be firm and 
. in@Marated. Needle biopsy of the mass showed 
mucinous adenocarcinoma, and bilateral orchi- 
dectomy was performed. 


Comment 


Metastatic carcinoma to the choroid was 
first described as a pathologic entity by 
Perls.! Since his initial report, more than 
300 cases have been reported with bilaterali- 
ty noted in approximately one-quarter of the 
patients.2 While this is considered by some 
authors to be a relatively rare condition, 
Duke-Elder? and Greear* feel choroidal me- 
tastases is far more frequent than some of 
the literature indicates. Ginsberg® found the 
optic nerve was involved by extension of 
choroidal, or more uncommonly, retinal me- 
tastases in approximately 40% of the cases 
he reviewed. 

Choroidal metastases may precede the di- 
agnosis of the primary lesion by months or 
years, but usually ocular metastases occur 
late in the course of the disease.? 6-27 

Optic nerve metastases are far more unu- 
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sual. A review of the literature reveals only 
ten cases of metastases to the optic nerve 
head.8-37 Simpson?! feels that tumor emboli 
entering the ophthalmic artery preferential- 
ly pass through the short ciliary artery rath- 
er than other branches. Mae 





Fig 4.—Photomicrograph showing tumor cells pres- 
ent within optic nerve. 


Fig 5.—Photomicrograph of cross-section of the optic nerve revealing tumor cells within a 
blood vessel. 
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` The most common primary sites are the 
breast in women and the bronchi in men. 
Individual cases, however, have been report- 
ed where the primary lesion was in the 
stomach, intestinal tract, prostate gland, tes- 
ticle, ovary, thyroid, adrenal gland, kidney, 
bladder, parotid gland, and lip. 

Our case is interesting and unique from 
several aspects. Metastases to the eye from 
prostatic carcinoma are rare, having been 
reported only twice before in the English 
speaking literature. It is very unusual for 
the initial presentation to be a partial cen- 
tral retinal artery occlusion without obvious 
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cause. It was only several weeks later when 
the patient developed a central vein occlu- 
sion and symptoms compatible with papille- 


dema that a mass lesion was suspected. ~ 


From the progression, it would appear 
highly likely that the initial metastasis was 
to the vascular supply of the disc with a 
picture compatible first with arterial, then 
with venous compromise and, later, involve- 
ment of the optic nerve itself. 


This investigation was supported in part by Pub- 
lic Health Service grant NS 08033 from the National 
Institute of Neurological Diseases and Stroke, and 
by a research fellowship from the Heed Ophthalmic 
Foundation. 
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Alveolar Rhabdomyosarcoma of the Eyelid 


Diagnosis by Electron Microscopy 


Stephen A. D. Schuster, MD; Edward C. Ferguson III, MD; 


and Richard B. Marshall, MD, Galveston, Tex 


Two cases of alveolar rhabdomyosarcoma pre- 
sented as lid lesions thought initially to be of 
vascular origin. Both were positively diagnosed 
only by electron microscopy. They represent the 
first cases of alveolar rhabdomyosarcoma of the 
orbit or adnexal structures so diagnosed. Length 
of survival in case 1 is also unusual. 


RHABDOMYOSARCOMA is a rare, ma- 
lignant tumor of mesenchymal origin. In 
children it presents most commonly in the 
orbit.1 It is the most frequent malignant 
orbital tumor in childhood and ranks third 
behind leukemia and neuroblastoma in 
childhood cancer.” 

The purpose of this paper is to report two 
cases of alveolar rhabdomyosarcoma which 
presented as lid lesions and were diagnosed 
correctly only after electron microscopy. 


Report of Cases 


Case 1.—A 3-year and 10-month-old Latin 
American boy was admitted to John Sealy 
Hospital on Dec 2, 1968. A mass had been 
present in the left lower lid for 18 months by 
history. Its size varied and became larger when 
the child cried. There was no history of trau- 
ma, infection, or visual difficulty. Past history 
was unremarkable, and family history was neg- 
ative for cancer. 

On physical examination the visual acuity 
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Fig 1.—Mass in left lower lid as patient presented 
initially (case 1). 


Fig 2.—Lesion in process of excision. Note mass 
appears encapsulated and ‘‘shells out” easily (case 1). 





was 20/20 OU. All significant findings were 


related to the ocular adenexal examination. ° 


The left lower lid (Fig 1) contained a firm, 
rubbery, smooth bluish-colored mass. ‘The over- 
lying skin was freely moveable, and the lesion 
did not appear to extend into the orbit. Some 
examiners felt the tumor to be pulsatile with a 
bruit; others did not. Accentuated conjunctival 
vascular markings were present overlying the 
mass. There was no proptosis, and ocular rota- 
tions were full. r 
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Fig 3.—Excised tumor with pseudocapsule and 
slightly nodular appearance (case 1). 


Fig 4.—Mass in left upper lid (arrows) as patient 
presented initially (case 2). 





Fig 5.—Exenteration specimen after four years pres- 
ervation in formaldehyde solution (case 2). 


Radiographic examination of the orbits and 
skull were normal. A vascular etiology was 
suspected so a left carotid arteriogram was 
performed. The soft tissue density which repre- 
. sented the lid tumor failed to fill with contrast 
material. 

On Dec 17, 1968, exploratory surgery was 
performed. The bluish, slightly nodular, firm, 
well encapsulated mass was excised (Fig 2 and 
f 3). Once the diagnosis of alveolar rhabdomyo- 

sarcoma was established by light and electron 
‘ microscopy, radiation therapy was given to the 
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lower lid and orbit. The globe and upper orbit 
were shielded. In February 1970, recurrence 
was noted in the superior nasal left orbit out- 
side of the treated area. A second course,of™ 
radiation was given to the entire orbit. Now, 
three years postdiagnosis and two years and 
three months postirradiation, the child survives 
in good health. The left vision is hand motion, 
the result of a vascularized corneal scar in the 
lower one half of the cornea. This was due to 
exposure keratitis and poor healing. 

CASE 2.—A 7-month-old white male infant 
was admitted to John Sealy Hospital June 28, 
1964. History revealed the left upper lid had 
been swollen for ten days. The physical exami- 
nation was within normal limits except for the 
left external adnexal examination. A bluish 
mass was present in the nasal left upper lid 
(Fig 4). The lesion increased in size on crying. 
The mass forced the globe downward and later- 
ally, but no proptosis was present. The media 
and fundi were unremarkable. 

X-ray examination of the skull and orbits 
showed flattening and questionable erosion of 
the superior medial aspect of the left orbit. 
Angiograms were not performed. 

On July 6, 1964, a bluish, well encapsulated 
tumor was excised from the left upper lid. A di- 
agnosis of neuroblastoma was made by light mi- 
croscopy. Initially the tumor was felt to be 
metastatic. An intravenous pyelogram was neg- 
ative. On July 10, 1964, the orbit was exenterat- 
ed (Fig 5). This was followed by a course of 
radiation. The child died Aug 4, 1965, of agran- 
ulocytosis and presumed metastatic neuroblas- 
toma. An autopsy was not performed. The 
gross exenteration specimen, preserved in form- 
aldehyde for four years, was reexamined by 
electron microscopy. Reexamination was 
prompted by case 1. This study produced the 
proper diagnosis of alveolar rhabdomyosarcoma. 


Pathology 


Hematoxylin-eosin sections of both tumors 
suggested an alveolar pattern (Fig 6 and 7). 
The tumor cells were spindle-shaped with 
scant cytoplasm. Some syncytial cells ap- 
peared to bud off from fibrovascular septal 
bands. A pseudocapsule was present. Some 
areas showed multinucleated giant cells. Cy- 
toplasmic eosinophilic processes represent- 
ing myofibrillar structures could rarely be 
found. Electron microscopy in case 1 eon- 
firmed the presence of myofilamentous type 
structures with poorly defined banding with- 
in the cytoplasm of rhabdomyoblasts (Fig 8s 
and 9). In case 2, a more nonspecific picture 
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Fig 7.—Syncytial cells appear 
to bud off fibrovascular septal 
bands. Multinucleated giant cells 
are numerous (case 1) (hema- 
toxylin-eosin, original magnifica- 
tion x60). 


was found with filaments of the proper peri- 
odicity. However, this may relate to the 
poor state of preservation (Fig 10). 


Comment 


Reese! states that rhabdomyosarcoma usu- 
ally presents in the orbit as an enlarging 
mass palpable through the lids causing prop- 
tosis, or as a highly fleshy tumor under the 
conjunctiva. Literature review up to the 
present (Table) indicates over 190 cases 
have been reported.*-® Where stated, 71% 
presented with proptosis resulting from an 
orbital mass while 8% were first seen with 
fleshy subconjunctival lesions. However, in 
21%, the eyelid was the site of origin as in 
our cases. When presenting in this fashion 
rhabdomyosarcoma is often not suspected.*:!° 
Further, both orbital and adnexal rhabdomyo- 
sarcoma are frequently not suspected at sur- 
gery because they are pseudoencapsulated 
and tend to “shell out” neatly.1! There is a 
report of a rhabdomyosarcoma of the lid mis- 
e diagnosed as a chalazion and treated initially 
by curettage,’ 
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Fig 6.—Note alveolar pattern 
(case 1) (hematoxylin-eosin, orig- 
inal magnification X 200). 


Regardless of its site of origin in ocular 


adnexal structures, a rhabdomyosarcoma 
will usually progress rapidly filling the orbit 
and extending into the cranial cavity or 
sinuses.4 An exaggerated, slowly progressive 
course as in case 1 is not reported. Metasta- 
ses occur primarily to the lungs. The length 
of survival from time of diagnosis to death 
averages one year and five months.*:*. 

Porterfield and Zimmerman? in a study of 
55 cases have divided orbital rhabdomyosar- 
coma into three pathologic types. Prognostic 
significance is attached to the classification. 
Rhabdomyosarcomas are classified as differ- 
entiated, embryonal, or alveolar depending 
on cellular characteristics. 

The differentiated type of orbital rhab-- 
domyosarcoma accounts for 10% of the se- 
ries and the three year survival rate is 50%. 
The individual cells contain abundant cyto- 
plasm with broad eosinophilic cytoplasmic 
processes which show striatioys and are sim- 
ilar to pleomorphic rhabdomyosarcoma of 
other series. Orbital rhabdomyosarcgma of 
the embryonal type-are the most common. 


Seventy-five percent fall into this category. ° 
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Fig 8. —Rhabdomyoblast from case 1 (original magnification x 10,080). 


Fig 9.—Myofilamentous structures within rhabdomyoblast (case 1) (original aa aait x 105,900). 
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Fig 10.—Myofilamentqus, ele- 
ments (arrows) in rhabdomyoblast 
from case 2. Poor preservation in 
formaldehyde after four years (or- 
iginal magnification X 27,300). 


Presenting Site of Rhabdomyosarcoma 


No. of 
Author of Series Cases 


Ashton and Morgan3 
Jones et al4 


Frayer and Enterline® 


Horn and Enterline® 

Stobbe and Dargeon’ 
Calhoun and Reese® 
Porterfield and Zimmerman? 
Total 

Percent of total 


The survival rate is 29%. The cell cyto- 
plasm is scant, and a diligent search is 
necessary to find eosinophilic cytoplasmic 
myofibrillar elements. 

Alveolar rhabdomyosarcomas account for 
15% of the cases. The tumor cells are bi- 
zarre with scant cytoplasm, and they seem 
to bud off from fibrovascular septal bands. 
Multinucleated giant tumor cells are charac- 
teristic. The cytoplasmic processes seem to 
merge with and participate in the formation 
of the aveolar septa—a feature which has 
imparted the name of tadpole or racket cells 
to those so arranged.t There are no survivors 
in the alveolar group. Indeed, review by 
Franz Enzinger, MD, of 98 cases of alveo- 
lar rhabdomyosarcoma of all soft tissues at 
the Armed Forces Institute of Pathology 
reveals only two five-year survivors (L. E. 
Zimmerman, MD, written communication, 
April 1969). Our two cases best fit into this 

, group. 
It is not only .difficult to determine the 
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Presenting Site 


Lids Orbit Conjunctiva 


degree of differentiation in a particular 
rhabdomyosarcoma, but it is frequéntly dif- 
ficult to differentiate a rhabdomyosarcoma 
from other sarcomas and even from undiffer- 
entiated carcinoma. This was certainly a 
problem in our case 2. The basis for diagno- 
sis is the presence of myofibrillar elements 
within the cytoplasm of the rhabdomyoblast. 
Electron microscopy has become a useful 
adjuvant in diagnosis.!2:18 Cells are classifi- 
ed as myofibrillar rhabdomyoblasts if the 
actin and myosin fibers are well enough 
aligned to produce cross-striations charac- 
teristic of true myofibrils; eg, banding. Myo- , 
filamentous cells show a more primitive 
attempt at alignment and thus no banding 
is seen. Lastly, cells are classified as non- 
specific when actin and myosin filaments 
are markedly askew and randomly oriented. 

Prognosis for any variety of orbital rhab- 
domyosarcoma is grave. The overall survival 
rate varies from 20% to 47%.3-° However, 


a case may be considered cured if therë is , 
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no evidence of metastases or local recur- 
rence three years after treatment.?:® Reese 
reports one case free of disease for six years 


`e before recurrence supervened, but he also 


- feels that if a case is to prove fatal it will 
do. sọ rapidly.* Thus, case 1 could be consid- 
ered a cure of an alveolar variety. 

The site of presentation does not influence 
the prognosis when all series are compared; 
but, in Reese’s series over 90% of cases 
presenting as lid lesions have survived two 
years or longer.* 

In conclusion, rhabdomyosarcoma ranks 
higher in childhood cancer than was once 
suspected; it has a predilection for the orbit. 
Classically the tumor presents in a child as 
rapidly progressing proptosis; however, the 
onset may be more gradual and the site of 
presentation may be the lid. Rhabdomyosar- 
coma of the lid masquerading clinically as a 
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vascular lesion has not been reported. Our 
cases suggested this possibility initially. 
Rhabdomyosarcoma may be divided into 
differentiated, embryonal, and alveolar vari- 
eties which may influence prognosis. Surgi- 
cal diagnosis is difficult because the tumor 
appears encapsulated and thus benign. 
Pathologic diagnosis is difficult because of 
poor tumor cell differentiation; but it can be 
made with electron microscopy. To the best 
of our knowledge, our two cases are the first 
reported examples of alveolar rhabdomyo- 
sarcoma that have been studied by electron 
microscopy. 


This investigation was supported in part by Na- 
tional Eye Institute grant DHEW EY T501 00058 06. 


Key Words.—Alveolar rhabdomyosarcoma; 
lids; diagnosis by electron microscopy. 
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Surgical Techniques 


e Edited by Charles E. Iliff, MD 
14 W Mt. Vernon PI, ee © 5 
Baltimore, Md 21202 


A Modification of the 


Correction of Enophthalmos . 


Association With Anophthalmos by Implantation of 


Connected Siliconized Rubber Beads 


Robert H. White, MD; Gerard M. Shannon, MD; 


and John Yassin, MD, Philadelphia 


A modification of the Smith technique calls for 
correcting enophthalmos by implanting connected 
siliconized rubber (Silastic) beads. This method is 
simple, accurate, and safe. Removal of the beads, 
if this becomes indicated, poses a simplified me- 
chanical problem. Initial results in seven patients 
have been cosmetically encouraging. 


One of the most frustrating cosmetic 
problems to the ophthalmologist and his 
patient is the postsurgical development of 
apparent enophthalmos associated with an- 
ophthalmos. According to Hill and Radford,! 
every patient with a prosthetic eye even- 
tually develops advancing enophthalmos. 
Smith et al2 recommended subperiosteal im- 
plantation of glass beads as a surgical means 
of correction. We have modified bis tech- 
nique in order to facilitate accurate place- 
ment of the beads in the orbit, and that is 
the basis for this preliminary report. 

Stone? described three potential mecha- 
nisms for the enophthalmic appearance ac- 
counting for poor cosmesis: 

1. Malposition of the superior rectus caus- 
ing it to retract posteriorly into the orbit, 
consequently retracting the closely adherent 
levator, and invaginating the upper lid sul- 
cus. S 

2. Gravitational pull on the orbital con- 
tents displacing them inferiorly and posteri-, 
orly. 

3. Atrophy of orbital fat following trauma 
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or excessive surgical manipulation leading 
tg loss of orbital volume. 

Callahan* recommended modification of 
the prosthesis as the initial step in the re- 
duction of enophthalmos, and this occasion- 
ally will correct the condition. Smith et al,? 
after reviewing the many methods and mate- 
rials to reestablish orbital volume, felt that 
intraorbital implantation of solid, radio- 
opaque glass beads (Pyrex) was an improved 
method of correcting this objectionable turn 
of events. 


Method and Material 


We have used solid siliconized rubber (Silas- 
tic 373) beads (5 mm in diameter) connected 
in a continuous fashion on a 4-0 white silk 
suture. A new instrument, the Weaver intro- 
ducing trochar, facilitates implanting the beads 
in a standardized fashion (Fig 1). Beads are 
threaded on the suture at intervals of 5 mm. 
The distance can be modified by mechanically 
sliding the beads to any desired interval. Sur- 
gery is done under general anesthesia and with 
the prosthesis in place. 

A horizontal incision of approximately 2 cm 
isemade over the lateral orbital rim down to the 
periosteum. This incision should be made above 
or below the lateral canthal ligament. The 
periosteum is then incised vertically and re- 
flected medially. The Weaver introducing tro- 
char with pointed obturator (Fig 1, bottom) is 
advanced between the bone and periorbita to 
the retrabulbar depth. The pointed obturator is 
withdrawn, and 15 to 25 beads are introduced 
with the aid of the blunt obturator (Fig 1, top). 
The beads may be accurately positioned in 
varying depths of the orbit by means of this 6 
mm diameter obturator. Molding or shifting of 
the beads is accomplished digitally through the 
conjunctival cul-de-sac. The end point is esti- 
mated by gross position of the prosthesis as 
compared to the other eye. Mathematical cal- 
culation of the number of beads required has 
not been satisfactory due to variably present 
scar tissue, and hemorrhage and edema that 
occurs during the operation. When the desired 
orbital volume is obtained with the prosthesis 
in place, the introducer is withdrawn. The 
periosteum is closed with interrupted 4-0 
chromic catgut suture, and the skin is closed 
with a continuous mattress 6-0 silk suture. All 
patients were routinely given postoperative an- 
tibiotics for sewen days. 

Because of possible need to remove the beads 
in the presence of infection, allergy, or pain, a 
trjal introduction of seven beads was made into 
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Fig 1.—Introducing trochar (Weaver). Top, blunt 
obturator; center, cannula showing beads positioned 
within lumen; and bottom, pointed obturator used only 
at time of introduction. 


Fig 2.—Enophthalmos OD, with deepened upper lid 
fold and secondary ptosis, following enucleation, but 
before siliconized rubber bead implant. 








Fig 3.—Trochar in orbit beneath periosteum later- 
ally; siliconized rubber beads are shown partially in- 
troduced. 


Fig 4.—Appearance seven months after introduc- 
tion of siliconized rubber beads showing improvement 
of enophthalmos upper lid fold and secondary ptosis, 
OD. 
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the orbits of five rabbits. These were removed 
two months later through an incision similar 
to that used for introduction. Since the beads 
~e were connected it was not necessary to “fish” 
for them. Once a single bead is located with a 
forcep or the suture engaged with a muscle 
hook, all the beads could be easily extracted. 


Results 


This preliminary report covers seven pa- 
tients treated with this procedure, all of 
whom have had definite improvement. None 
have been overcorrected, and it has not been 
necessary to repeat the procedure on any 
patient; presumably, however, this could be 
done. Complications we have encountered 
have been transient pain and edema, and 
partial ptosis which gradually improves with 
time. As found by Smith et al,? most pa- 
tients required modification of their pros- 
thesis due to the change in orbital volume. 

The following case history is representa- 
tive: A 52-year-old man had his right eye 
enucleated in 1966 following trauma sus- 
tained in a fight. A glass ball of unknown 
diameter had been implanted into the sock- 
et. Enophthalmic appearance developed over 
a period of three years despite numerous 
alterations of his prosthesis (Fig 2). In 
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July 1970, 25 siliconized rubber beads on @ 
silk suture were implanted deep into the 
right orbit (Fig 3). A ten-month follow-up 
shows a marked improvement from the pre- 
operative appearance (Fig 4). : 


Comment 


This modification of Smith’s implantation 
of glass beads is simple, accurate, and safe. 
Removal of the beads, if this becomes indi- 
cated, poses a simplified mechanical prob- 
lem. Complications have been few, mild, and 
transient. We agree with Smith that it,is 
preferable to undercorrect rather than over- 
correct the enophthalmos, because under- 
correction can be rectified by the surgical 
addition of more beads. r 


This investigation was supported in part by a 
Fight For Sight postdoctoral research fellowship, 
financed by Fight For Sight, Inc. 

The connected Silastic beads were supplied by 
Dow Corning, Midland, Mich. 

The introducing trochar was designed by John 
Weaver, MD, senior resident surgeon and National 
Eye Institute trainee, Wills Eye Hospital, Philadel- 
phia, and is manufactured by Storz Instrument Co, 
St. Louis. 


Key Words.—Smith technique; connected Si- 
lastic beads; Weaver introducing trochar; peri- 
osteum; enophthalmos. 
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Surgical Management of Ocular Complications 
: of Graves’ Disease 


Robert A. Schimek, MD, New Orleans 


Surgical plastic procedures can alleviate some of 
the ocular disability and cosmetic defects related 
to ocular complications of Graves’ disease. These 
Operations may include (1) maximal recession of 
a fibrotic inferior rectus to relieve hypotropia from 
its “leash effect,” (2) bilateral recession of inferior 
rectus muscles to relieve restriction to upward 
gaze, (3) recession of other extraocular muscles 
tò correct heterotropia and diplopia, (4) orbital de- 
compression for severe exophthalmos by multiple 


T ar PATIENT with Graves’ disease is 
unique in that, when typical ocular signs are 
present, his condition may be diagnosed 
with a brief external eye examination by the 
ophthalmologist. These ophthalmological 
signs are important since the clinical picture 
can vary considerably. Patients with Graves’ 
disease may be euthyroid at times, although 
most are or have been hyperthyroid. Indi- 
vidual patients may have all or some of the 
classical features of thyroid hyperplasia and 
hypertrophy, thyrotoxicosis, and ophthalmop- 
athy. The patients described herein all 
have ophthalmopathy and are best said to 
have “Graves’ disease” rather than “‘hyper- 
thyroidism” or even “thyroid eye disease” 
since most of their eye signs are probably 
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routes, including inferior orbital decompression in- 
to the antrum, (5) block recession of levator, 
Mueller’s muscle, and conjunctiva for marked lid 
retraction, (6) excision of pockets of fat from 
bulging upper and lower lids, (7) tightening of 
loose redundant lid skin by blepharoplasty, and (8) 
lateral tarsorrhaphies. Combined operations using 
these principles to correct multiple defects are 
justified by the good results reported in a series of 
patients. 


not directly caused by thyrotoxicosis per se 
nor by a simple synergism between excess 
thyroid hormone and catecholamines. These 
eye signs usually do not disappear with 
routine endocrine therapy and, since clinical 
test results of thyroid activity are sometimes 
normal, it is best to avoid indications to the 
patient that the thyroid gland is the sole 
villain causing infiltrative ophthalmopathy. 
Most clinical features of Graves’ disease are 
attributed to excess thyroid hormone, but 
the ocular, localized cutaneous, and connec- 
tive tissue abnormalities appear related to 
other factors. 

The ophthalmologist should admonish pa- 
tients with mild to moderate ocular changes 
from Graves’ disease to accept reasonable 
cosmetic abnormalities without demanding 
ophthalmic plastic surgery. Nevertheless, 
some patients with only moderate cosmetic 
deformities will request corrections which 
cannot be achieved by medical therapy. 
Congestion and edema of the lids, conjuncti- 
va, and orbit are partly responsive to sys; 
temic or repository steroid therapy. Orbital 
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injections of hydrocortisone acetate (50 mg 
of the preparation used for joints and bur- 
sae), methylprednisolone acetate (1 ml), or 
triamcinolone acetonide (10 mg aqueous 
suspegsion) can be repeated a number of 
times. Guanethidine eye drops can relieve 
the lid retraction to some extent, but is of 
limited availability. However, extraocular 
muscle imbalances, restriction of upward 
gaze, exophthalmos, and, to a large extent, 
the puffy swelling of the lids remain un- 
changing features of Graves’ disease. 

Good medical control usually will favor 
some reduction in that part of the lid retrac- 
tion related to excessive thyroid hormone 
and its effect on Mueller’s muscle. The 
congestion, edema, and swelling of lid and 
orbital tissues may slowly lessen with 
months or years of good medical manage- 
ment even without steroid therapy. Hyper- 
tonicity and contraction of the inferior rec- 
tus, secondary lid retraction related to the 
overaction of the superior rectus and its 
closely related levator muscle, and the great- 
er part of the exophthalmos tend to remain 
permanent characteristics. Extraocular my- 
opathies may even become worse despite 
excellent medical control. 


Methods and Results 


Operative Procedures for Bilateral Lid 
Retraction.—Lid retraction, the classic hall- 
mark of Graves’ disease (Fig 1), appears to 
have two distinct causes. Excessive contrac- 
tion of Mueller’s muscle in the hyperthyroid 
state is explained by the synergism between 
excessive thyroid hormone and catechol- 
amines. Another cause involves an overacting 
levator muscle participating much as a 
“yoke” muscle with the superior rectus mus- 
cle overacting as it tries to overcome the 
resistance to upward gaze caused by fibrosis 
of the inferior rectus muscle. This latter 
cause is indicated if there is definite upshoot 
of the upper lid as upward gaze passes 
through the primary straight ahead position 
and there is no prominent lid lag on down- 
ward gaze. Also, some patients may show 
upward gaze limitation or there may be 
increased resistance to forced ductions up- 
ward. Fibrosis surrounding the inferior rec- 
tus muscle can transmit downward traction 
to the lower lid and result in an increased 
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Fig 1.—Top, Marked retraction of upper and lower 
lids in Graves’ disease. Center, Another patient in gaze 
down position without lid retraction. Bottom, Same pa- 
tient as in center but with marked lid retraction as soon 
as gaze is directed upward. P 


show of sclera above the lower lid border. 
Transverse Tarsotomy.—Ten patients with 
a markedly increased lid fissure from Graves’ 
disease (both lid borders measuring 1 to 4 
mm above the limbus) were treated with 
transverse tarsotomy.' Their clinical hyper- 
thyroidism was corrected well before this op- 
eration. All ten patients demonstrated a tem- 
porary postoperative improvement, but seven 
had a recurrence of the increased lid fissure 
to at least one half of the original amount of 
lid retraction. Increased lid fissure recurred 
despite a tarsal dissection producing as much 
as a 5- to 6-mm gap in the tarsal incision with 
tying down of the lid for seven to ten days, 
and, in some cases, insertion of an absorbable 
gelatin sponge (Gelfoam) temporarily into 
the tarsal incision to produce maximal weak- 
ening of the levator. These seven patients 
averaged only 1.5 mm of resultant lowering of 
the lid, representing about 1 mm of correction 
for each 4 mm of tarsal gap produced. The 
other three patients in this group had a great- 
er improvement of their lid retraction (2 mm 
of lowering of the lid) but still did not achieve 
correction to a normal lid fissure. In fhese 
last three patients about 1 mm of lid lowef- 
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Fig 2.—Lid everted, buttonhole incisions at upper 
tarsal edge with scissors. 


ing resulted from each 3 mm of gap produced 
in the tarsal incision. Transverse tarsotomy 
produced no _ overcorrections—undercorrec- 
tions were the rule—and some persistence of 
increased lid fissure remained in every pa- 
tient. These final results were at least three 
months after surgery. The lid levels were 
much lower for the first month after tarsot- 
omy. 

Three of these ten patients also had a 
“transverse tarsotomy” of the lower lid to 
free it from the presumed downward pull of 
fibrosis of the inferior rectus. This procedure 
had little permanent effect and accom- 
plished a little less than 1 mm of result in 
allowing the lower lid border to move up- 
ward. The operation was performed by cut- 
ting through conjunctiva and tarsus of the 
lower lid just at the inferior border of the 
tarsus, separating the tarsal incision to at 
least 3 mm to free all adhesions, and pack- 
ing W open with an absorbable gelatin 
sponge. The gelatin sponge remained in place 
for ten days before it was removed. 

Block Recession of Levator, Mueller’s 
Muscle, and Conjunctiva.—Another group of 
12 patients with Graves’ disease had bilateral 
upper lid retraction treated surgically by a 
block recession of levator, Mueller’s muscle, 
and conjuncttva. This method proved to be 
more effective in permanently lowering the 
uppef lid. 

‘The technique is as follows: The lid is 
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Fig 3.—Levator, Mueller’s muscle, and conjunctiva 
grasped with ptosis clamp at tarsal insertion and in- 
cised. 





Fig 4.—Block of levator muscle and aponeurosis, 
Mueller’s muscle, and conjunctiva dissected from or- 
bital septum. 


everted. Buttonhole incisions are made just 
above the tarsus through the levator, Muel- 
ler’s muscle, and conjunctiva into the poten- 
tial space between the orbicularis muscle 
and the levator aponeurosis (Fig 2). The 
buttonhole incisions can be made through 
the upper rim of the tarsus and the conjunc- 
tiva if desired. A ptosis clamp is inserted 
through one buttonhole, passed across the 
lid beneath the layer of conjunctiva, Muell-° 
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Fig 5.—Medial and lateral horns incised (left) 


er’s muscle, and the levator just above its 
insertion to the tarsus, and out of the oppo- 
site buttonhole (Fig 3). The levator tendon 
with its Mueller’s muscle and conjunctiva is 
then cut from its tarsal insertion and dis- 
sected from the overlying orbicularis (Fig 
4), and the levator horns are cut (Fig 5). 
This block of tissue is then recessed a mea- 
sured amount from the upper edge of the 
tarsus on the inner lid surface (Fig 6). The 
recession can also be estimated by measur- 
ing from the projected level of the upper 
edge of the tarsus on the anterior skin sur- 
face to where the sutures will exit from the 
skin to be tied. If 3 to 4 mm of lowering of 
the upper lid level is desired (Fig 7), 8 mm 
of recession is performed. The exposed orbic- 
ularis surface, between the cut upper edge 
of the tarsus and the recessed end of levator, 
is allowed to remain uncovered by conjunc- 
tiva at operation. This surface epithelializes 
with conjunctiva during the postoperative 
period without adhesions or symblepharon. 

After the operation there is a pronounced 
lowering of the lid toward the center of the 
pupil (Fig 8). The patient may use the 
frontalis muscle to splint the lid upward for 
the first week or two. There is gradual im- 
provement of levator function, and the lid 
level rises until, about two months after the 
operation, the lid border reaches a nearly 
normal position about 1 mm below the up- 
per limbus. 

Of the 12 patients who had block reces- 


diagrammatically and (right) at surgery. 


sions of levator, Mueller’s muscle, and con- 
junctiva, six patients attained a good result 
with final lid positions about 1 mm below 
the limbus, although two of these had an 
asymmetrical result with one lid about 1 mm 
lower than the other. In three of the remain- 
ing six patients, both lids remained slightly 
high, with the lid borders at the upper lim- 
bus or 0.5 mm above it. In the other three 
patients, the upper lid levels were markedly 
higher, averaging about 1 to 2mm above the 
upper limbus. Nevertheless all were im- 
proved. The average result was 1°mm of 
effect for every 2.5 mm of recession. Six 
patients, or half of the group, showed some 
residual tendency of the upper lid to shoot 
up when gaze crossed the midline. In no 
case was the final level of the upper lid 
excessively low. The final result tended to 
show a persistent increased lid fissure de- 
spite the recession of levator, Mueller’s mus- 
cle, and conjunctiva. 

Bilateral Recession of the Inferior .Recti 
Combined With Levator Recession.—Seven 
patients had a bilateral recession of the 
inferior rectus muscles combined with a ` 
block recession of levator, Mueller’s muscle, 
and conjunctiva. The recessions of the infe- 
rior recti were performed for restriction of 
upward gaze. Two of these patients had 
hypotropia with diplopia in *the primary 
position so that more recession was per- 
formed on the inferior rectus of the hypo- 
tropic eye. The inferior rectus recessions 
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Fig 6.—Cross section after block recession of leva- 
tor, Mueller’s muscle, and conjunctiva. Inner surface of 
lid between recessed block of tissue and cut tarsal 
border is bare of conjunctiva. 


averaged 6 mm. The amount of recession 
was determined by the rotatability of the 
eye after temporary reattachment of the 
muscle. The “block recessions” of levator, 
Mueller’s muscle, and conjunctiva were per- 
formed on each upper lid for bilateral lid 
retraction at the same time. Reduction in 
size of the lid fissure was also aided by an 
extensive dissection of attachments from the 
inferior rectus to the inferior orbital septum 
to allow some raising of the lower lid level. 
In three of these patients a transverse tarsot- 
omy on*the lower lid was also performed. 

In these seven patients with combined 
inferior rectus recessions and “block reces- 
sions” of levator, all patients achieved a 
satisfactory lid level within the range from 1 
mm below the upper limbus to the level of 
the upper limbus. 

The final result achieved in the correc- 
tions of lid retraction and increased lid fissure 
size were the best with this combined surgical 
technique. About 1 mm of correction in lid 
fissure size was accomplished for every 2 mm 


of levator recession. 


The combination of recession of the infe- 
rior rectus in both eyes with weakening of 
the levator muscle increased the effectiveness 
of lowering the upper lid level over what 
might be expected from the levator recession 
alone. The retession of the inferior rectus is 
believed to permit a more normal relationship 
with *the opposing superior rectus so that 
overaction and excessive contraction of the 
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Fig 7.—Bilateral retraction of upper and lower lids 
of marked degree. 


Fig 8.—Result after block recession of levator, 
Mueller’s muscle, and conjunctiva of both upper lids 
and transverse tarsotomy of both lower lids. Some re- 
traction is still present in upper and lower lid at right. 





Fig 9.—Unilateral lid retraction in primary position. 


Fig 10.—Immediately after levator recession for 
unilateral lid retraction. Additional rubber catheter sec- 
tions were added to adjust suture tension. 





Fig 11.—Two weeks after levator recession with resid- 
ual ptosis. 
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superior rectus is not needed to maintain gaze 
in the primary or upward positions. This, in 
turn, avoids increased tone of the closely re- 
lated levator muscle which would otherwise 
cause upper lid retraction. The recession of 
levator, Mueller’s muscle, and conjunctiva is 
still regarded as the most important factor in 
that it directly relieves the excessive spasm 
of Mueller’s muscle and the increased tone 
and contracture that has developed in the 
levator itself. 

All of these patients had a definite restric- 
tion of upward gaze, with some having a 
hypotropia, along with this disturbance in 
motility, serving as the indication for reces- 
sion of the inferior rectus. It has not been 
our policy to recess the inferior rectus in 
conjunction with levator recession for in- 
creased lid fissure size without extraocular 
muscle disability, even though this combina- 
tion would seem to be more effective for lid 
retraction than recession of the levator 
alone. 

The effectiveness of the “block recession” 
technique is greatly influenced by the 
amount of dissection needed to free the leva- 
tor from overlying orbicularis and orbital 
septum and the extent of the cutting of the 
medial and lateral check ligaments. The 
more extensive the dissection, the more pro- 
nounced the lowering of the lid from a given 
amount of recession. Although the recession 
of the levator aponeurosis is measured in 
millimeters, the dissection is a variable fac- 
tor that cannot be measured, but it will 
decisively affect the result. 

Operative Procedures for Unilateral Lid 
Retraction.—In some patients with Graves’ 
disease one lid is at a normal level while the 
other is retracted by as much as 2 or 3 mm 
above the superior limbus (Fig 9). This 
asymmetry gives a more abnormal appear- 
ance than the bilateral lid retraction which 


Fig 12.—‘‘Final’’ result in primary position two 
months after levator recession. 
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is more usually seen. Five patients with 
unilateral lid retraction have had a 6- fo 
8-mm recession of levator, Mueller’s muscle, 
and conjunctiva. In two of the patients, the 


lid was about 1 mm too low after the opera- ° 


tion; in one patient the lid was still about 1 
mm too high after the operation; and in the 
remaining two patients a nearly perfect 
match with the other lid was attained. (Fig 
10 to 13). In the two patients who had too 
much lowering of the lid after operation, the 
“normal” lid appeared to have retraction 
which only became apparent after the uni- 
lateral levator recession. Some of these pa- 
tients had a definite upshoot of the upper lid 
when gaze shifted from a down position 
through the primary position into upward 
gaze. In these patients it is suspected that 
spasm and contraction involving the inferior 
rectus muscle led to superior rectus contrac- 
tion and finally levator spasm and contrac- 
ture, which for some reason was greater on 
one side than on the other. However, these 
five patients did not have any apparent 
limitation of gaze or duction which might 
indicate that the inferior rectus was moye 
fibrotic on the side of the lid retraction. 
Perhaps electromyography could help in in- 
vestigating the pathogenesis of unilateral lid 
retraction. 

The results with unilateral recession of 
levator, Mueller’s muscle, and conjunctiva 
were generally satisfactory. This group of 
patients did not have combined multiple 
operations with lid plasty, orbital fat remov- 
al, and other extraocular muscle surgery 
performed, since unilateral lid retraction 
did not appear to be associated with the 
other cosmetic problems usually typical of 
Graves’ disease. 

Operative Procedures on the Extraocular 
Muscles.—Myopathies of the extraocular 
muscles are characterized by hypertonicity, 


Fig 13.—Final result with gaze up two months after 
levator recession. á 
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Fig 14.—Exposure of inferior orbital floor. 


fibrosis, and contraction, especially of the 
inferior rectus which commonly produces 
limitation of upward gaze.? If the fibrosis of 
the inferior recti is symmetrical and each 
inferior rectus is equally involved, there may 
be no muscle imbalance. However, the re- 
striction to upward gaze can become so se- 
vere that the head must be tilted far back- 
ward to direct the gaze forward. Four such 
patients have had a recession of both inferi- 
or recti of about 6 mm. The effect of each 
inferior rectus recession can be partly 
judged at the time of operation by tempo- 
rarily attaching the muscle to the sclera 
with a bow knot and then rotating the eye 
upward by forced duction with forceps. 
Forced duction tests are done before the 
operation is started and after the muscle 
recession. An eye which cannot be rotated 
up past the midline before surgery should be 
rotatable at least 20° to 30° above the mid- 
line “by forced ductions after the muscle is 
recessed. One of the first patients to undergo 
such operation had a recession of the inferi- 
or rectus of 4 mm and did not have signif- 
icant improvement of upward gaze. The 
following morning the muscle was recessed 
an additional 3 mm (a total of 7 mm) with 
definite improvement in upward rotation. 
Other patients have demonstrated that a 
4-mm recession of a fibrotic contracted infe- 
rior rectus is not sufficient in most cases for 


GRAVES’ DISEASE—SCHIMEK 





661 





Fig 15.—Removal of orbital fat through inferior 
orbital approach. 


Fig 16.—Exophthalmos, upper and lower lid retrac- 
tion, and bulging of fat pockets in Graves’ disease. 


Fig 17.—Appearance one day after tightening of 
lids (upper lid by elliptical excision, lower lid by tem- 
poral triangular excision), block recession of levator 
muscle (sutures on rubber catheter sections), trans- 
verse tarsotomy of lower lid, removal of orbital fat, and 
removal of pockets of lid fat through upper and lower 
lid incisions. 


the best result. A recession of at least 6 mm 
is usually necessary. 

The inferjor rectus is often contracted to 
the extent that it may be necessary to recess 
the muscle behind the equator. The muscle 
may hug the sclera so tightly that even 
passing the muscle hook beneath the inferior 
rectus may be unusually difficult. As a rule, 
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a much greater recession of the inferior rec- 
tus is necessary to produce a satisfactory 
result than that usually required for other 


~ conditions. 


Inferior rectus recessions were sometimes 
combined with other operations such as re- 
moval of orbital fat, removal of fat from 
pockets in the lids, and tightening of the 
eyelids. The technique used for these addi- 
tional procedures is the same as described 
elsewhere in this article. The orbital fat was 
usually removed through the incision made 
for recession of the inferior rectus and 
through the incision to tighten the lower lid 
when this was performed. All patients had 
definite improvement of restriction to up- 
ward gaze, improvement in exophthalmos 
averaging 2 mm, and diminution of the 
swollen appearance of their eyelids from 
removal of fat pockets. 

Patients with hypotropias can be expected 
to have a more marked restriction of upward 
movement of the hypotropic eye from spasm 
and fibrosis of the homolateral inferior rec- 
tus. Four patients with hypotropia treated 
by recession of the homolateral inferior rectus 
had an improvement of the muscle balance 
to permit fusion in the primary position. Sub- 
sequently, two of these four patients devel- 
oped a hypotropia of the unoperated on eye 
within three years, and a recession was neces- 
sary on the previously unoperated on inferior 
rectus. Recession of one inferior rectus for the 
hypotropic eye may permit the opposite in- 
ferior rectus to overact so that a recession of 
the opposite inferior rectus may become neces- 
sary. 

Two additional patients with hypotropia 
had both inferior recti recessed, but the 
more fibrotic inferior rectus in the hypotropic 
eye was recessed a greater amount. This com- 
bination produced a good result with correc- 
tion of the muscle imbalance and no subse- 
quent hypotropias developed in a two-year 
follow-up. 

In two patients with vertical muscle im- 
balance an overacting inferior oblique mus- 
cle was recessed by a free tenotomy, but the 
hypertropia was only slightly improved. It 
was necessary at a later stage to recess the 
inferior rectus of the hypotropic eye to 
achieve vertical realignment. Recessions of 
both inferior recti seemed to produce the 
best long-term results for improving the ver- 
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tical muscle imbalance rather than other* 
vertical muscle surgery. Hypotropias cor’ 
rected by recessing only the homolateral 
inferior rectus did well initially, but the 
opposite inferior rectus gradually tends to 


overact and produce a hypotropia of the, 


unoperated on eye within two to three years 
following the initial surgery. Therefore, a 
small recession of the fellow inferior rectus 
should be considered if there is any evidence 
of its restricting upward rotation. 

Two patients with esotropia of 30 prism 
diopters had bilateral recessions of the inter- 
nal recti of 4.5 mm each. The recession of 
each internus of 4.5 mm might seem exces- 
sive for an adult esotropia of this degree, 
but orthophoria was achieved for distance 
and near and was maintained over a one- 
year follow-up. 

Another patient had an exotropia of 20 
prism diopters and both lateral rectus mus- 
cles were recessed 6 mm with a good result. 

All of these muscle operations were reces- 
sions rather than resections because a reces- 
sion should be a more physiologic correction 
for muscle spasm, fibrosis, and shortening. 

Orbital Decompression for Exophthal- 
mos.—Although exophthalmos is regarded 
as one of the main cosmetic defects, the 
classical Berke lateral decompression opera- 
tion® was performed only in patients with 
such severe exophthalmos that either the 
cornea was exposed to the point of Serious 
risk or a loss of vision and field had oc- 
curred from damage to the optic nerve. 
Loss of vision from optic nerve damage with 
severe exophthalmos has become less fre- 
quent in the last decade, and in the last few 
years no patients have required orbital de- 
compression as a sight-saving operation. 
Prior to this, four patients had bilateral 
Berke temporal decompressions of the orbit. 
Two of these had a subsequent decompres- 
sion into the maxillary sinus> with orbital 
fat removed by the lower orbital approach 
with the orbital floor deliberately forced 
down into the maxillary sinus. In the two 
patients with Berke’s lateral decompression 
of the orbit performed on each eye, approxi- 
mately 3 to 4 mm of correction of exophthal- 
mos was obtained. In the other two patients 
who had temporal decompression and later 
inferior orbital floor decompressions of*the 
maxillary sinus, there was a greater amount 
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of orbital decompression in the range of 4 to 
6emm in each eye. All the patients had a 
good visual response except one who contin- 


< '. ued to have loss of vision despite excellent 


4 


v 


decompression. The cause of such a visual 
loss may be related to reaction about the 


e Optic nerve in the optic canal, and in this 


¢ 


case proved to be more responsive to systemic 
steroid therapy than decompression of the 
orbit. 

If exophthalmos was accompanied by ex- 
traocular muscle imbalance, restriction of up- 
ward gaze from inferior rectus fibrosis, or 
both, recessing the inferior rectus muscles 
was combined with a modified technique for 
inferior orbital decompression. Inferior rec- 
tus muscles were recessed according to the 
muscle imbalance, hypotropia, and forced 


~ duction tests as previously discussed. The 


inferior orbital decompression was per- 
formed by making a horizontal incision be- 
neath the lash margin, turning down the 


- skin flap to the inferior bony margin of the 


orbit (Fig 14), removing fat through this 
incision (Fig 15), as well as through the 
conjunctival incision for the inferior rectus, 
passing a periosteal elevator along the floor 
of the orbit, and forcing thin areas of the 
orbital floor down into the maxillary sinus. 
Some patients had orbital floors so resistant 
to downward force that a drill had to be 
used to penetrate the thick orbital floor, and 
the operings were enlarged by rongeurs. 
Eight patients had inferior rectus muscle 
recessions combined with removal of orbital 
fat below and either depression of the weak 
thin areas of the orbital floor into the an- 
trum (five cases) or drilling and rongeuring 
of part of the orbital floor (three cases). 
This “blow out” operation of the orbital 
floor has been restricted to those patients 
with an already existing muscle imbalance 
or restriction to upward gaze. The only ex- 
ceptions to this rule were the two patients 
with such severe exophthalmos that there was 


‘loss of vision from an effect on the optic 


nerve which required both temporal decom- 
pression and orbital floor decompressions 


E simultaneously or in close sequence. The 


; 


possibility of incarceration of the inferior 


. rectus muscle.in the orbital floor decompres- 


sion does not seem likely because the tight 
spastic fibrotic inferior rectus muscle hugs 
the globe too tightly to be forced through 
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the lower orbital floor fracture into the max- 
illary sinus. Incarceration of orbital contents 
and inferior rectus muscle also would seem 
unlikely since the periosteal elevator is used 
to push the weak part of the orbital ‚floor 
into the antrum, and the orbital contents are 
not used as the hydraulic force against the 
thin floor of orbital bone. For these reasons 
it would probably be safe to decompress 
orbital floors into the antrum when multiple 
surgical techniques are used. 

Excision of the bony orbital floor by drill- 
ing an opening and enlargement with ron- 
geurs is not routinely planned but is used if 
depression with the periosteal elevator is not 
possible. The intact periosteum and intact 
mucous membrane of the maxillary sinus 
with some continuity of orbital floor frag- 
ments provide some measure of protection 
as a barrier between the orbit and the sinus. 

Three routine blepharoplasties for Graves’ 
disease were combined with removal of or- 
bital fat bilaterally with 2 mm reduction 
of the exophthalmos on the average in each 
eye. No muscle imbalance nor muscle dis- 
ability was induced. In all of the patients, 
removal of orbital fat was performed either 
through the incision for the inferior rectus 
recession or along the inferior orbital rim. 
Triamcinolone acetonide or hydrocortisone 
acetate for joint and bursae injection was 
placed on the orbital tissues through these 
incisions to reduce orbital reaction and 
swelling as well as to moderate the effects of 
Graves’ disease. 

Operative Procedure for Tightening Eye- 
lids and Removal of Fat.—Twelve patients 
had operations for baggy eyelids or fat pock- 
ets producing bulging of the upper or lower 
lids or both (Fig 16). The upper lids were 
tightened by an elliptical excision of skin. 
Each lower lid was tightened by a triangular 
temporal excision similar in its temporal 
aspects to the Zymanowski operation for 
ectropion. This incision was joined with a 
horizontal incision running just below the 
lash margin of the lower lid (Fig 17). The 
skin below this incision was undermined so 
that lateral fraction tightened the eyelids. 
Excision of skin producing vertical traction 
in the lower lid should be avoided so as not 
to increase the amount of “scleral show” 
between the lower lid border and the limbus, 
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which is already accentuated in Graves’ dis- 
ease. 

Pockets of fat frequently create unsightly 
bulges of the upper and lower eyelids in 
Graves’ disease. Fat pockets in the central 
and nasal thirds of the upper lid are excised 
by making vertical openings by blunt dissec- 
tion with scissors through the orbicularis in 
the bed of the elliptical incision of skin. In 
the lower lid in the area well below the 
horizontal incision beneath the lash margin, 
vertical openings are made through the orbic- 
ularis with scissors into the nasal, central, 
and temporal pockets of fat. The fat is 
teased out of these pockets and excised. All 
of the patients in this series were improved 
although the degree of cosmetic change vari- 
ed greatly. 

Combined Operative Procedures.—Six pa- 
tients had combined multiple procedures 
performed simultaneously which included 
tightening of the skin of the upper and lower 
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lids, excision of fat from pockets in the uppér 
and lower lids, block recession of the levat6r 
muscle, removal of orbital fat from along the 
inferior orbital rim, and inferior rectus re- 
cessions. These combined procedures achieved 
good cosmetic results with satisfied patients, 
although many of the improvements were 
only partial. In our experience combined sur- 
gical procedures to manage the ophthalmic 
deformities appear justified, providing each 
of the problems is of sufficient cosmetic or 
functional import to warrant it and will not 
improve spontaneously with careful medical 
control. š 


Nonproprietary and Trade Names 
of Drugs 


Methylprednisolone acetate—Depo-Medrol; 
Medrol Acetate. 
Triamcinolone acetonide—Aristocort Topical 


Cream, Aristoderm, Kenalog, Vetalog Cream. 
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l. ‘A Clamp for Strengthening Miiller’s Muscle 


in the Treatment of Ptosis 


Modification, Theory, and Clamp for the Fasanella-Servat Ptosis Operation 


Allen M. Putterman, MD, Chicago 


A new clamp has been devised to replace the 
two curved hemostats in the Fasanella-Servat 
ptosis operation. The advantages of the clamp 
are discussed. A theory that the clamp relieves 
ptosis by strengthening Müllers muscle by its 
resection and advancement is presented. 


In 1961, Fasanella and Servat! described a 
procedure for relieving minimal ptosis of 
approximately 2 mm with good levator func- 
tjon and a normal lid fold. They placed two 
curved hemostats on the everted superior 
tarsus, ran a suture above them, and excised 
the tissues held by them. 

It is the purpose of this communication to 
present a new clamp for the Fasanella-Ser- 
vat ptosis operation and to present a theory 
that tĦis operation succeeds by the resection 
and advancement of Miiller’s muscle. 


Clamp and Technique 


The clamp is 22 mm wide, has a concave 
curve over its central 14 mm, and a convex 
curve on each end (Fig 1). The clamp has 
numerous interlocking, criss-crossed serrations 
and three teeth over the part of the instrument 
that is designed to grasp the tissues. A handle 
emariates from the central aspect of the clamp, 
and there is a progressive locking mechanism in 
it. 

A 4-0 black silk traction suture is placed in 
the central aspect of the upper eyelid just 
above the cilia, passing through skin, orbicular- 
is, and superficial tarsus (Fig 2,A). The upper 
eyelid is everted by applying traction on the su- 
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ture and using the thumb to fix the superior 
tarsus. (A Desmarre retractor is not used to 
evert the lid as it might push levator aponeu- 
rosis and orbicularis muscle into the clamp and 
lead to the possible complications of overcorrec- 
tion and duplication of the upper lid fold.) 

Three scratch incisions are then made on the 
tarsus 3 mm from the superior tarsal border— 
one at the central aspect of the tarsus and the 
other two 7 mm nasal and 7 mm temporal to 
the central mark. The clamp is applied so that 
it just meets the three scratch incisions. The 
central part of the clamp meets the central 
scratch incision, and the nasal and temporal 
peaks of the clamp touch the nasal and tempo- 
ral scratch incisions. 

A 5-0 double armed, plain catgut suture is 
then run above the clamp in a mattress fashion 
between tarsus and Miiller’s muscle, temporally 
to nasally as described by Beard.2.3 This suture 
is placed about 1.5 mm distal to the clamp, and 
the suture entrances are about 2 mm from each 
other. The suture travels from the conjunctival 
tarsal surface to the conjunctival Miiller’s mus- 
cle surface and then from conjunctiva-Miiller’s 
muscle to conjunctiva-tarsus, and this is repeat- 
ed across the lid. 

A No. 15 blade (Bard Parker) is then used 
to excise the tissue held in the clamp by 
cutting along the top aspect of the clamp. 
(Care must be taken during this step to avoid 
cutting the suture.) 

The nasal end of the suture is then run 
continuously through the cut edges of tarsus 
and Miiller’s muscle, nasally to temporally (Fig 
2,B). (A Desmarres retractor may be used to 
evert the lid gently, with slight pressure ap- 
plied to the fraction suture, to make this sutur- 
ing easier.) ` 

The ends of the suture are then brought to 
the external surface of the upper eyelid at a 
point where a 4 mm incision has been made in 
the skin of the temporal lid fold (Fig 2,C). 
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When the ends of the suture are tied, the knot 
becomes buried subcutaneously in this opening. 
The traction suture is removed. 


m Comment 


The clamp was devised by analyzing the 
results of nine Fasanella ptosis operations in 
which the two curved hemostats were placed 
in various positions. The central curvature 
of the clamp was designed by studying more 
than 50 superior tarsal border curves, and 
the clamp has been used successfully in 
seven patients. 


The clamp has several advantages over 
the use of two curved hemostats in perform- 
ing a Fasanella-Servat operation.! The clamp 
is easy to apply, does not slip, may be used 
without assistance, and is easily rotated back 
and forth during suturing. The hemostats, 
on the other hand, are difficult to apply 
evenly in relation to one another, commonly 
slip (as they are frequently malaligned from 
previous operative procedures), require an 
assistant to hold one while the surgeon holds 
the other during suturing, and commonly 
lead to twisting of the eyelid as the surgeon 
and his assistant rotate their clamps asym- 
metrically during suturing. 


A complication of the Fasanella-Servat 
operation, when done with two curved he- 
mostats, is a postoperative peaking of the 
central aspect of the upper lid. This is be- 
lieved to be due to the excision of an ellipse 
of tarsus and Müller’s muscle which is wider 
centrally and then gradually tapers to each 
end (Fig 2,D, bottom). This leads to a 
greater resection and advancement of 
Miiller’s muscle over the center of the lid 
compared to the rest of the lid. (Müller’s 
muscle is advanced over the area where 
Müllers muscle and tarsus are excised.) 
The described clamp has been designed to 
resect and advance the same consistent 
amount of Müller’s muscle throughout the 
muscle’s width. The clamp has a concave 
curve over its 14 mm center similar and 
parallel to the curve of most superior tarsal 
borders. Since Miiller’s muscle js about 15 
mm wide,‘ approximately 3 mm of tarsus 
and 3 mm of Miiller’s muscle are excised 
over this width (Fig 2,D, top). Since the 
clamp allows the same amount of tarsus and 
Miiller’s muscle to be excised 7 mm nasal 
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Fig 1.—Ptosis clamp for resection and advancement 
of Müller's muscle in the Fasanella-Servat operation. 


Fig 2.—A, Application of clamp to everted tarsus; 
mattress suture above clamp; excision of tissues held 
in clamp. B, Continuous suture over cut ends of 
tarsus and Müller's muscle. C, Suture ends brought 
out through temporal lid fold at site of skin incision 
and tied. D, Top, Excision of consistent amount of 
tarsus and Miller’s muscle made possible by concave 
curve in clamp to avoid peaking of lid; bottom, ellipse 
of tarsus and Müller's muscle, wider in center, when 
procedure is done with two curved hemostats leading 
to lid peaking. 





and temporal to the center as in the center, 
peaking of the upper lid is presumably 
avoided. It has not been seen thus far in the 
seven cases operated upon. (In the rare 
occurrence of a perfectly straight, rather 
than slightly convex, superior tarsal border, 
a clamp with a straight 14 mm center is 
suggested. ) x 

The convex ends of the clamp avoid the 
excision of the palpebral lobe of the lacrłmal 
gland, as well as unnecessary excision of 
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tarsus over the nasal and temporal aspect of 
the upper lid. 

Fasanella and Servat,! Smith and Cheru- 
bini, and Callahan® have inferred that the 
Fasanella-Servat operation relieves ptosis by 
the resection of levator aponeurosis trapped 
in the hemostats. A theory that the levator 
plays no role in the relief of ptosis in the 
Fasanella-Servat operation and that the op- 
eration succeeds by strengthening Miiller’s 
muscle by its resection and advancement is 
based on the following: Beard2: studied the 
tissues he excised in his successful Fasanella 
ptosis operations and found they consisted 
of conjunctiva, Miiller’s muscle, and tarsus 
with no levator aponeurosis. Urist and I 
(unpublished data) have also demonstrated 
that the levator aponeurosis is not resected 
in the Fasanella ptosis operation; we ap- 
plied the described clamp to the everted 
upper lid prior to performing an external 
levator resection and found that the levator 
aponeurosis was not trapped in the clamp 
when we isolated the levator externally. 
Since the resection of 6 mm of conjunctiva 
ig unlikely to be responsible for the relief of 
ptosis, this leaves the resection of tarsus and 
Miiller’s muscle as possibilities. Evidence 
against the tarsectomy relieving ptosis is the 
fact that Obear and Smith? removed upper 
eyelid tarsus and used this as a graft to 
correct verticle shortening in the lower eye- 
lid; deSpite the removal of at least 3 mm of 
tarsus, they found little to no change in the 
lid level (Obear, M., oral communication, 
Sept 21, 1971, and Smith, B., oral communi- 
cation, Sept 17, 1971). (If a tarsectomy 
could relieve ptosis, one would expect it to 
raise the eyelid level when Obear and Smith 
took their grafts.) Evidence that the resec- 
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tion of Miiller’s muscle can relieve ptosis is 
that Urist and I (unpublished data) success- 
fully relieved ptosis in several cases by re- 
secting Miiller’s muscle and attaching it 
back to the superior tarsal border without 
the excision of tarsus or levator. 

It is therefore concluded that the Fasanel- 
la-Servat ptosis operation relieves ptosis by 
strengthening Miiller’s muscle through a 3 
mm Miiller’s muscle resection and a 6 mm 
Miiller’s muscle advancement. (The remain- 
ing muscle is advanced over the area where 
3 mm of Miiller’s muscle and 3 mm of tarsus 
are removed. This is probably even greater 
than 6 mm if one considers the additional 
advancement that occurs by placement of 
the Miiller’s muscle-tarsal suture 1.5 mm 
from the cut edge of the superior tarsus. 

Urist and I, also, select patients for Fasa- 
nella ptosis operations if their upper lid 
level elevates to a cosmetically acceptable 
position ten minutes after several drops of 
10% phenylephrine are instilled into the 
homolateral eye. A high correlation of the 
positive response of this test, which stimu- 
lates the sympathetically innervated Miil- 
ler’s muscle, and the success of the Fasa- 
nella-Servat operation has been found. The 
test has selected patients with 2 mm of 
congenital ptosis and up to 4 mm of ac- 
quired ptosis who were successfully treated 
with the Fasanella-Servat operation. 


The described ptosis clamp is available through 
the Karl Ilg Instrument Co., 117 N Charles Ave, 
Villa Park, Ill 60181. (A clamp with a straight 
14 mm center is available also for those exceptional 
lids that have a perfectly straight, rather than 
slightly convex, superior tarsal border.) 

This investigation was supported in part by 
Public Health Service training grant EY 24-14 
from the National Eye Institute. 

Figure 1 was done by Carole Wrigley. 
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The Effects of the Sympathetic Nervous 
System on Accommodation 


I. Beta Sympathetic Nervous System 


Byron S. Hurwitz, MD; Jacob Davidowitz, PhD; Newton B. Chin, MD; 


and Goodwin M. Breinin, MD, New York 


The effects of beta sympathetic drugs on posi- 
tive accommodation (accommodation for near 
vision) were studied in vervet monkeys. Isopro- 
terenol, a beta sympathetic stimulator, depressed 
the positive accommodation function. It was not 
a complete antagonist since 3 to 4 diopters of 
accommodation remained. Only atropine, a para- 
sympathetic blocker, could abolish these 3 to 4 D 
as well as the entire function. In many of the 
experimental animals, positive accommodation 
function was biphasic. The initial component had 


PosrrivE accommodation of the lens of 
the eye, whereby it changes from a flattened 
to a spherical shape, increases the refractive 
power of the lens for purposes of near vi- 
sion. It is well known that such positive 
accommodation is controlled by the para- 
sympathetic centers in the midbrain.!* The 
converse effect, negative accommodation, 
changes the shape of the lens from spherical 
to flattened as the eye adjusts from near to 
far vision. The neurological regulation of 
negative accommodation is not well under- 
stood, but several lines of investigation sug- 
gest that it is controlled, in part, by activa- 
tion of the sympathetic nervous system. 
Table 1 summarizes the above relationships. 

The sympathetic nervous system is di- 
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a flatter slope, lower amplitude, and lower thres- 
hold of stimulation than the second. The tran- 
sition point of the components was between 2 
and 4 D. Beta sympathetic stimulation appeared 
to abolish selectively the second component while 
parasympathetic inhibition abolished both com- 
ponents. It appeared that peripherally, parasym- 
pathetic inhibition was a more potent and thus 
more important mechanism in antagonizing pos- 
itive accommodation than beta sympathetic 
stimulation. 


vided into alpha and beta components ac- 
cording to specific pharmacologic actions at 
their respective receptor sites. Stimulation 
of alpha receptors causes pupil dilatation 
and contraction of vascular smooth muscle; 
activation of beta receptor sites causes relax- 
ation of smooth muscle of the bronchi and 
bladder, as well as increasing cardiac rate 
and force.*® These effects are listed in Table 
2 together with several pharmacologic 
agents known to have excitatory and inhibi- 
tory effects on the respective systems. The 
listed drugs were employed in the present 
series of studies. . 

Morat and Doyon® first postulated in 
1891 that the sympathetic nervous system 
was responsible for distance accommodation 
by inhibiting the ciliary muscle. Cogan,’ in 
1937, noted that patients with a unilateral 
Horner’s syndrome could accommodate for 
near vision to a greater extent łn the affect- 
ed eye than in the normal eye. Since then, 
several investigators’ have been able to ob- 
tain negative accommodation by stimulating 
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Table 1.—Types of Accommodation 





Type 
ih Positive 


Change in Lens Shape Visual Adaption Neurological Control 
Flattened to spherical For near vision Parasympathetic stimulation 


(midbrain) 
Negative Spherical to flattened For far vision Sympathetic stimulation? 
o 


s parasympathetic inhibition? 
re E L L a T _| 


Table 2.—The Sympathetic Nervous System 


Type Action 


Alpha 


Excitatory Inhibitory 


Vasoconstriction, Phentolamine 


pupil dilatation 


Levarterenol, 
methoxamine 


Beta Relaxation of Isoproterenol Propranolol 


e smooth muscle, 
cardiac stimulant 


the cervical sympathetic nerve and, in one 
case; Törnqvist’ abolished this response with 
propranolol, a beta sympathetic inhibitor. 
Van Alphen et al!° demonstrated beta recep- 
tor sites in monkey and cat ciliary muscle 
and believed that the effects of the sympa- 
thetic responses were mediated through the 
beta system. Morgan!! and Fleming and 
Hall,12 however, believed that the sympa- 
thetic effects were mediated through altera- 
tions in vascular volume caused by changes 
in vasomotor tone in ciliary muscle which 
were controlled by the alpha sympathetic 
system. 

To date, there has been no report of a 
Systematic investigation of the effects of 
sympathetic drugs on controlled positive ac- 
commodative responses. In this communica- 
tion we shall examine in monkeys the effects 
of beta sympathetic drugs on positive ac- 
commodation as induced by electrical stimu- 
lation of the midbrain. The alpha system is 
discussed in the following communication. 





\ 
he 


’ Method 


Twenty-three African green tail monkeys or 
vefvets (Cercopithecus ethiops), weighing 2.5 
to 4.0 kg, were used. The animals were anesthe- 
tized with intraperitoneally administered pen- 
tobarbital sodium (25 to 30 mg/kg) and then 
secured in a universal stereotactic apparatus 
$ (Fig 1). The brain was exposed through a 
A dorsal craniectomy and the dura incised and 
retracted. 

A multiple electrode packet, comprising 15 
$ bipolar electrodes, was employed as previously 
f described.13 Each of thẹ electrodes was inde- 
ı pendently connected to the stimulator via a 
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Fig 1.—Experimental apparatus. Anesthetized ani- 
mal is shown secured in a stereotactic apparatus with 
a multiple electrode implanted in midbrain. Electrode 
switch box is shown at lower right side. Refraction- 
ometer, used for objective measurements of accom- 
modation, is also shown. 


switch box, thus permitting their activation 
singly or in any combination. By spanning the 
midline of the brain, it was possible to produce 
accommodative responses in both eyes either 
with the same or different electrodes. Typical- 
ly, one or two electrodes could be selected for 
each eye to produce maximal responses of ten 
or more diopters with minimal miosis and con- 
vergence. Thus, with one eye as a control, we 
were able to exclude both the systemic effects 
of the drugs and the deterioration of the prèpa- 
ration as factors in our observed results. 

A monophasic square wave pulse, 2.4 msec in 
duration, was provided by a stimulator (Grass) 
and isolation unit. The frequency of stimula- 
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tion varied between 15 and 40 cps. Objective 
measurements of accommodative change were 
made with a refractionometer. Scleral contact 
lenses, 8.8 mm in diameter and with a power of 
—0.75 D, were used to prevent desiccation of 
the c3rnea. The temperature of the animal was 
monitored and maintained at 37 C. 

Isoproterenol was used to stimulate the beta 
sympathetic system, and propranolol to inhibit 
this system. The drugs were obtained as a 
powder and dissolved in physiological saline to 
the desired concentrations. All drugs were 
freshly prepared on the day of the experiment. 
They were injected subconjunctivally in 0.1 ml 
volumes (topical doses of both drugs produced 
no change in accommodation and were thus not 
used). 

Chin et al!8 found that positive accommoda- 
tion, produced by midbrain stimulation, varied 
linearly as a function of increasing stimulus 
voltage and tended to become asymptotic to a 
maximum value. In the present study, changes 
in both the slope and amplitude of the accom- 
modative response function were used as mea- 
sures of the beta drug effects. 

The stimulus was presented in increasing 
voltage steps and a complete voltage function 
was determined first for one eye, then the 
second; this was always done in the same order 
for a given animal. Control curves were taken 
at 20-minute intervals to establish the stability 
of the preparation before drugs were adminis- 
tered. The progress of the drug effects was 
followed by repeat functions at 20-minute in- 
tervals. For each presentation of the stimulus, a 
baseline reading was first taken, and the re- 
sponse to the stimulus was measured as an 
accommodative change (AF) from that base- 
line. 


Results 


Beta Sympathetic Stimulation.—The ef- 
fect of isoproterenol on positive accommoda- 
tion is shown in Fig 2. Accommodative 
change (A F) in increasing diopters of posi- 
tive accommodation is represented on the 
ordinate and stimulus voltage on the abscis- 
sa. Both eyes showed a maximum control 
amplitude of 16 to 18 D. The administration 
of 5 mg of the drug in the right eye caused a 
gradual depression in both the slope and the 
amplitude of the response funetion and sta- 
bilized at one hour with a maximum re- 
sponse at that time of 6 D. The saline 
control in the left eye showed no change. In 
our study, 5 mg was the lowest dose that 
produced this change. 
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A very high dose of isoproterenol—30 mg i 


—produced a similar effect (Fig 3), except 
that the point of maximum depression was 
lower (3.5 D) and the responses stabilized 
within 20 minutes rather than one hour. 
Doses of 10, 15, and 20 mg produced*scompa- 
rable, but intermediate, effects. No depres- 
sion occurred in the control eye of any of 
these animals. 

Beta Sympathetic Inhibition.—To deter- 
mine if the above responses were indeed 
local beta effects, one eye in four animals 
was pretreated with propranolol, a beta 
blocker, prior to bilateral injection of isopro- 
terenol. The results of such an experiment 
are depicted in Fig 4. The left eye was 
pretreated with 0.75 mg of propranolol, Af- 
ter one hour, during which no change in 
accommodation was observed, both eyes 
were treated with 15 mg of isoproterenol. A 
marked depression occurred in the right eye, 
but no change was observed in the pretreat- 
ed left eye. 

The dosage required for such blocking 
effects was somewhat critical. Doses below 
0.75 mg did not block the isoproterenol ef- 
fect. On the other hand, doses of 0.75 mg or 
above would occasionally produce their own 
depressions (Fig 5). It has been observed 
clinically that propranolol may cause an 
initial increase in heart rate (beta stimula- 
tion) followed by more prolonged slowing of 
the heart (beta blockade) (J. Kerzner, oral 
communication, June 21, 1971). Similarly, 
other beta blocking drugs are known to also 
have some beta stimulating effects.4(565-570) 
The doses of propranolol used in our study 
are large, and it is possible that the depres- 
sion occasionally observed from administra- 
tion of this drug may be the result of direct 
beta stimulation. 

Degree of Antagonism.—As seen in Fig 3, 
even massive single doses (30 mg) of isopro- 
terenol were not able to depress the positive 


accommodative responses below the 3 to 4 D , 


level. Multiple doses spaced over time pro- 
duced similar results. As seen in Fig 6, three 
15 mg doses of isoproterenol were injected 
into the left eye at one-hour intervals. The 
first 15 mg dose produced a marked depres- 
sion in the slope and amplitifde, the latter 
stabilizing at 6 D. A second dose depressed 
the amplitude to 4 D.,A third dose produced 
no further depression. The response ampli- 


3 


+ 
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tude was never depressed below 3 to 4 D by 
beta stimulation in any of the experiments 
in this study. Levarterenol, an alpha sympa- 
"thetic drug, also did not depress this re- 
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sponse further. Only atropine, a parasym- 
pathetic blocker, abolished these remaining 
3 to 4 D as well as the entire positive accom- 
modative function (Fig 7). 


e 
Left Eye Right Eye 
20 20}+— e—e Control 
e—e Control “-~ 5 mg Isoproterenol 
18 aa 0.1 cc Saline 18 Subconjunctivally 
16 Subconjunctivally 16 (1°) 


Fig 2.—Five milligrams of iso- 
proterenol, injected subconjunc- 
tivally into right eye, caused a 
depression in accommodative func- 














8 tion in that eye. Response stabi- 
lized at one hour; no change oc- 
6 curred in control eye. 
4 
ce 
0 a 
2.0 3.0 4.0 5.0 3.0 4.0 5.0 6.0 7.0 
Stimulus Voltage 
L Left Eye Right Eye 
qd 10 ii aÀ 
9 aa 
g 2 ea 
. = PEON 8 8 pes 
xD f 
Oo 7 7 f 
Fig 3.—Thirty milligrams of $ 26 6 h 
isoproterenol, injected into left eye, wA 
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2 except that time of maximum = 4 *--6 30 mg Isoproterenol 4 
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than one hour. 2 3 h 
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Fig 7.—Topically applied 2% atropine abolished 
the entire positive accommodation function. Also note 
that control function in this animal has a biphasic 
configuration. 
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Fig 9.—Same animal as in Fig 8. Middle solid curve represents 40 cps function after 30 mg of 
isoproterenol. Curve could just as easily fit the 15 mg isoproterenol or the 5 mg methoxamine func- 


tions. Point of maximum depression from isoproterenol at 


control curve. 


Biphasic Positive Accommodation Func- 
tion.—In Fig 7 the shape of the basic re- 
sponse curve (control) is seen to have two 
distinct components in its slope before it 
levels off at a maximum amplitude. The 
initial component has a lower threshold of 
stimulation, lower amplitude, and flatter 
slope than the second component. Response 
curves “showing two distinct slope phases 
were obtained in one fourth of the control 
curves with the discontinuity between the 
two components appearing at 2 to 4 D. 

In some cases, it seemed possible to sepa- 
rate these components by varying the stimu- 
lus frequency. As seen in Fig 8, at 40 cps 
both phases were present, while at 20 cps, 
only the lower component was present. The 
frequencies required to separate these com- 
ponents varied between animals. 

“The 20 and 40 cps functions shown in Fig 
8 were used as control curves for beta stimu- 
lation of that same animal (Fig 9). Thirty 
milligrams of isoproterenol, injected into the 
right eye, produced a marked depression in 
the 40 cps function which stabilized at 3 D. 
Note the similarity between the point of 
maximum depression from isoproterenol and 
the 20 cps control curve. A subsequent dose 
of isoproterenol and the alpha stimulant, 
methoxamine hydrochloride, produced no 


40 cps closely approximates the 20 cps 


further depression. Only atropine abolished 
the remaining 4 D of the function. 


Comment 


The present study suggests that stimula- 
tion of the beta sympathetic endings antago- 
nizes positive accommodation. These results 
are consistent with the view that negative 
accommodation is mediated by the beta 
system.*:1°.14 Insofar as no changes occurred 
in the control eyes, our results were proba- 
bly not systemic effects. The responses were 
most likely mediated by local beta receptors 
in ciliary muscle which had been previously 
demonstrated by several investigators.10.14 
This beta system, however, appears not to 
be a complete antagonist since 3 to 4 D of 
positive accommodation remained even after 
massive doses of isoproterenol. Only block- 
ing the parasympathetic nervous system 
with atropine abolished these remaining 3 to 
4 D, 

The positive accommodation function oc- 
casionally appeared in the form of a biphas- 
ic curve with a sharp transition between 
component slopes at the 2 to 4 D level—es- 
sentially the same level below which beta 
antagonism ceases to be effective. Beta stim- 
ulation appeared to antagonize the second 
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or higher component with little effect on the 
first or lower component. One possible inter- 
pretation of these findings is that the posi- 
tive accommodation function may have two 
ore 5 Br under separate neurological 
control. This would be consistent with the 
observations of Ishikawa!’ and Shigekazu'® 
that several types of neural endings are 
present in ciliary muscle. 

It would appear from our study that, pe- 
ripherally, parasympathetic inhibition is a 
more important antagonist to positive ac- 
commodation than beta sympathetic stimu- 
lation. Very high doses of isoproterenol were 
required to produce our observed depres- 
sions and the resultant antagonism from this 
drug never occurred in the physiologically 
much utilized range of 0 to 4 D. This con- 
clusion would be consistent with clinical 
studies of Biggs et al!7 in which they noted 
that atropine depressed positive accommo- 
dation to a greater extent than epinephrine, 
a mixed alpha-beta drug. Toérnqvist'® also 
reached the same conclusion in electrophys- 
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iological studies in which he noted that 
cessation of parasympathetic oculomotot 
stimulation was a much more effective an- 
tagonist to positive accommodation than 
cervical sympathetic stimulation. One can- 
not, however, eliminate the possibility of a 


central inhibitory effect of the sympathetic 


nervous system, especially in light of the 
demonstration of sympathetic nerve endings 
by Dahlstrom et al!’ in the rat Edinger- 
Westphal nucleus. 


This investigation was supported by Public 
Health Service grant EY-00191 from the National 
Eye Institute. ‘ 

Isoproterenol was supplied as Isuprel by Sterling- 
Winthrop Research Institute, Rensselaer, NY. Pro- 
pranolol was supplied as Inderal by Ayerst Labora- 
tories, New York. 

Barbara Zimmer gave technical assistance, *and 
Alan Grant, Danker and Wohlk, Inc., Uniondale, 
NY, supplied the contact lenses. 


Key Words.—Beta sympathetic stimulation; 
beta sympathetic inhibition; parasympathetic 
inhibition; positive accommodation; negative 
accommodation; midbrain stimulation; multiple 
bipolar electrodes. 
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The Effects of the Sympathetic 


Byron S. Hurwitz, M D; Jacob Davidowitz, PhD; 


<`- Nervous System on Accommodation 
ĮI. Alpha Sympathetic Nervous System 


Bruce R. Pachter, PhD; and Goodwin M. Breinin, MD, New York 


The effects of alpha Sympathetic drugs on 
positive accommodation (accommodation for 
near vision) were studied in 15 vervet monkeys. 
Levarterenol 5%, a predominantly alpha stim- 
ulating drug, when applied topically in one eye 
produced a depression in accommodation in that 
eye. This response appeared to be mediated 
through beta receptor sites, since it was in- 
hibited by propranolol, a beta sympathetic an- 
tagonist, rather than phentolamine, an alpha 
inhibitor. Larger topical doses (10%) or sub- 
conjunctival administration of 5 mg or more, 
when given unilaterally, depressed accommoda- 
tion bilaterally without dilating the contralateral 
pupil. These effects appeared to be indirectly 
induced. It would seem from our studies that 
stimulation of alpha sympathetic receptors 
served no important function in antagonizing 
positive accommodation. 


Morar and Doyon,! in 1891, first sug- 
gested that the sympathetic nervous system 
was important for distance accommodation 
(negative accommodation). Since then, many 
investigators have corroborated their find- 
ings.2-4 Some controversy appears in the 
literature, however, regarding the nature of 
the pharmacologic effects of the sympathetic 
nervous system on accommodation. Several 
investigators have stated that the sympa- 
thetic responses are mediated through beta 
receptor sites, and, as seen in a previous 
communication,® we are in agreement with 
thjs group.*:6.7 Morgan’ and Fleming and 
Hall,® however, believe that the main effect 
of the sympathetic system is through vascu- 
lar volume changes in the ciliary muscle 
which are controlled by alpha vasoconstric- 
tor receptors. Chin et al! have shown that 
phenylephrine, a predominantly alpha drug, 
- Submitted for. publication Sept 7, 1971. 

From the Department of Ophthalmology, New 
York University School of Medicine, New York. 

Reprint requests to Department of Ophthalmolo- 
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depressed positive accommodative responses 
induced by midbrain stimulation, but they 
suggest the possibility that the slight beta 
effects of that drug may be responsible for 
this depression. That study, furthermore, 
could not exclude the possibility of systemic 
effects or changes in the preparation as pos- 
sible explanations of the observed depres- 
sion, since the accommodative response was 
only measured in one eye. In the present 
investigation, the effects of alpha sympathet- 
ic drugs on electrically induced accommoda- 
tion have been studied with the second eye 
used as a control. 


Method 


Fifteen vervet monkeys (Cercopithicus 
ethiops), weighing 2.5 to 4.0 kg, were used. 
Positive accommodation was induced by stimu- 
lating the midbrain parasympathetic center 
with a multiple electrode packet. By spanning 
the midline with these electrodes, positive ac- 
commodation could be elicited in both eyes: 
thus, one eye served as a control. A refractiono- 
meter was used to measure objectively accom- 
modative change. The method has been de- 
scribed in detail elsewhere.5 


Levarterenol (Levophed) was used as the 
alpha stimulating drug. It was chosen instead 
of phenylephrine because of its more potent 
alpha stimulating effects. Like phenylephrine, 
however, it has small beta stimulating actions 
on the heart.11 Methoxamine (Vasoxyl), a 
pure alpha stimulator without any known beta 
action, was used in preliminary experiments 
but proved to be toxic to the eye, causing 
marked chemosis. Its effects on accommodation, 
moreover, were inconsistent. 


Levarterenol was given topically in concen- 
trations of 25%, 5%, 10%, and 20%, and 
subconjunctivally in doses of 2.5, 5, and 10 mg. 
Topical drugs were applied in two doses, each 
consisting of two drops ten minutes apart. Sub- 
conjunctival injections were given in 0.1 ml 
volumes. Phentolamine (Regitine)—1.5 mg— 
was used as the alpha sympathetic blocker and 
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propranolol (Inderal)—0.15 mg—as the beta 
blocker. Both drugs were injected subconjuncti- 
vally. . 


Scleral contact lenses—power of -0.75 diop- 
ters and diameter of 8.8 mm with a 3 mm 
artificial pupil—were used to protect the cor- 
nea from desiccation and to assure readings 
from the same area of the animal’s lens; levar- 
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Fig 3.—Propranolol? a beta 
sympathetic blocker, prevented a 
depression from 5% levarterenol 
(right eye), but phentolamine, an 
we alpha blocker, did not prevent 
this effect. These same findings 
occurred when each blocking drug 
was used separately in one eye 
with the second eye serving as a 
levarterenol control. 
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ment differences of 2 to 3 D 
could be obtained from differ- 
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Results 


Effects of 5% Topically Applied Levartere- ° | 


nol.—Doses of 2.5% produced no change in 


accommodation. The 5% solution produced * 


unilateral depressions in amplitude with ei- 
ther no effect on the slope of the reSponse 
function (Fig 1) or with significant accom- 
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No depressions were ‘noted in the control servation period. No change occurred in the 
eyes. Mydriasis occurred in the treated eye, right eye. Levarterenol 5% was then applied 
¢ but never in the control eyes. Such re- topically in both eyes. A depression was 


sponses could not be further depressed by 
additional 5% doses. 

Effects of Alpha and Beta Blockers.— 
Since levarterenol has a small beta effect in 
addition to its potent alpha action, it was 
conceivable that the observed depressions 
could be mediated by either system. To test 
these possibilities, we pretreated one eye of 
several animals either with 1.5 mg of phen- 


* tolamine ( alpha blocker), or with 0.15 mg of 


propranolol (beta blocker), with subsequent 
doses of 5% levarterenol given in both eyes 
of each animal. In animals pretreated with 
the alpha blocker, both eyes showed the 


` levarterenol depression. Those animals pre- 


treated with a beta blocker showed the de- 
pression in only that eye which had not 
been pretreated with the blocker. In a second 
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seen in the left (alpha blocked) eye. The 
right eye showed no change; the beta block- 
er had prevented the levarterenol depres- 
sion. Higher doses of phentolamine were 
used in the attempt to block the depression 
response, but the 1.5 mg dose level was 
somewhat critical insofar as depressions of 
accommodation were occasionally observed 
from phentolamine alone at doses of 1.5 mg 
or higher. 

Effects of 10% Topically Applied Levar- 
terenol.—If topical doses of 10% or greater 
were given in one eye, depressions in the 
response occurred bilaterally. Figure 4 de- 
picts this response when 10% levarterenol 
was applied unilaterally (right eye). Bilat- 
eral depressions in the amplitude occurred 
at 20 minutes and remained depressed for 


= 


-~-* 
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the remainder of the observation period 
(114 hours). Mydriasis from 2 to 6 mm oc- 
curred in the treated right eye but not in the 
left eye. 

Sudconjunctivally Administered Levarter- 
enol.—The effects of subconjunctivally ad- 
ministered levarterenol are illustrated in Fig 
5. Five milligrams was injected into the 
right eye and 0.1 ml of saline into the left 
eye. A bilateral depression was seen at 20 
minutes and stablized at one hour. Pupillary 
dilatation (from 2 to 7 mm) occurred only 
in the right eye. The same type of response 
was seen at 10 and 20 mg, but no change in 
accommodative response was noted after 2.5 
mg. 


Comment 


Topically applied 5% levarterenol de- 
pressed both the slope and the amplitude 
of the positive accommodation function. The 
function appeared to be a direct local phe- 
nomenon since these changes occurred only 
in the eye in which the drug had been 
applied. This depression appeared to be me- 
diated through beta receptor sites since it 
was inhibited by propranolol, a beta blocker, 
and not by phentolamine, an alpha blocker. 
At the high dose levels required to produce 
such depressive effects, it is reasonable that 
the small beta action of this drug was suf- 
ficient to stimulate intrinsic ciliary muscle 
beta receptors. 

Levarterenol also appeared to have an 
indirect effect on accommodation. If a 10% 
or greater solution was given topically or 5 
mg or more injected subconjunctivally in 
one eye, depressions in accommodation were 
seen bilaterally. Insofar as mydriasis oc- 
curred only in the eye given the drug, cross- 
over of drug from one eye to the other was 
probably not a factor in such bilateral de- 
pressions. The mechanism of this effect is 
not clear. 

It would appear from our results that 
there is no local alpha sympathetic effect on 
positive accommodation. It is possible, how- 
ever, that the indirect effects of levarterenol 
which produce bilateral changes may be me- 
diated by alpha receptor sites. Even if this 
were the case, such effects are not likely to 
be useful in the control of accommodation, 
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in view of the very high dosage levels re- 
quired to produce these responses; these 
doses are at least ten times greater than 


those used in monkeys to produce pupillary * l A 


dilatation and changes in intraocular 
pressure.1? ° 


This investigation was supported by Public 
Health Service grant EY-00191 from the National 
Eye Institute. 

Levarterenol was supplied as Levophed by Ster- 
ling-Winthrop Research Laboratories, Rensselaer, 
NY. Methoxamine was supplied as Vasoxyl by 
Burroughs Wellcome & Co., Inc., Research Triangle 
Park, NC. Phentolamine was supplied as Regitine 
by Ciba Pharmaceutical Co., Summit, NJ. Propran- 
olol was supplied as Inderal by Ayerst Laboratories, 
New York. 

Barbara Zimmer gave technical assistance, and 
Alan Grant of Danker and Wohlk, Inc., Uniondale, 
NY, supplied the contact lenses. 


Key Words.—Alpha sympathetic stimulation; 
alpha sympathetic inhibition; beta sympathetic 
stimulation; beta sympathetic inhibition; posi- 
tive accommodation; negative accommodation; 
multiple bipolar electrodes. 
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Xenon Photocoagulation of the 


Papillomacular Bundle 


An Experimental Study 


David E. Townes, MD, and Robert C. Watzke, MD, Iowa City 


Minimal clinically visible photocoagulation 
burns were placed in the papillomacular bundle 
in monkeys. Histopathologic study performed on 
the treated eyes at predetermined posttreatment 
intervals from one day to three months revealed 
the nerve fiber layer to be intact in all cases. 


P UBLISHED reports on the histopatholo- 
gy of chorioretinal burns caused by the xe- 
non arc photocoagulator have consistently 
demonstrated severe disruption of normal 
architecture. In spite of this, Gass,t Wise et 
al,? and other investigators have suggested 
that various posterior. pole lesions can be 
clinically treated with “soft” photocoagula- 
tion without resultant nerve fiber bundle 
visual field defects. In support of this con- 
tention, several authors including Kirkcon- 
nel and Rubin,’ Geeraets et al, and Zweng 
et alë have reported that clinical burns can 
be applied with either the xenon arc or laser 
photocoagulators without producing discern- 
able pathologic change in the inner retinal 


_Javers. Most recently Kuwabara and Aiello® 


hE 


have demonstrated by electron microscopy 


-of monkey eyes subjected to ruby laser 
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burns that rather marked histological 
changes will return to normal after four 
weeks, this regeneration even including the 
retinal sensory elements. In contrast are the 
earlier histopathologic studies of Okun and 
Collins,’ Curtin et al,8 and Wolter and 
Moorman? all of whom demonstrated severe 
damage in even “mild” lesions, with irrever- 
sible disruption of architecture including all 
retinal layers, frequently accompanied by 
demonstrable changes in the overlying vitre- 
ous. The present study was undertaken to 
attempt to assess the pathologic changes 
produced by the mildest possible clinically 
visible xenon photocoagulation burns. 


Material and Method 


Ten adult rhesus monkeys weighing 5 to 7 kg 
were utilized. The animals were anesthetized 
with phencyclidine hydrochloride (Sernylan), 5 
mg/kg intramuscularly, one hour prior to treat- 
ment. The pupils were dilated with tropicamide 
1% and viscous phenylephrine 10%. Minimal 
visible lesions were placed in the papillomacu- 
lar bundles with the xenon photocoagulator 
(Zeiss) set on green one, no filter, image field 
three degrees, and iris diaphragm gradually 
opened until a lesion could be visualized. Expo- 
sure time was finger controlled, with time in all 
cases estimatetl between 0.1 and 0.5 second. A 
single lesion was placed in both eyes of each 
monkey. The clinical appearance of the lesions 
immediately after treatment was grade 1, soft; 
2, moderate, 3, firm (Fig 1 to 3), and the 
treated area was photographed with a hand 
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held fundus camera (Nikon). At predetermined 
posttreatment intervals of one day, ten days, 
four weeks, eight weeks, and twelve weeks, the 
monkeys were killed. 

Each group contained four eyes. The eyes 
were wnucleated, placed in 4% formaldehyde 
solution and prepared for histologic study. The 
eyes were sectioned horizontally. Hematoxylin- 
eosin staining was done routinely; additionally, 
the one-day and ten-day eyes were examined 
after staining with the Wilder reticulum stain. 
Each tenth section was examined until the 
lesion was reached, after which each 8u sec- 
tion was stained and examined through the 
extent of the lesion. Photomicrographs were 
made of the sections demonstrating the most 
severe damage in each eye. 

In attempting to make the softest application 
possible, exposures were begun with the iris 
diaphragm in a relatively closed position. Sin- 
gle exposures were made at each new position 
as the diaphragm was opened. Since an auto- 
matic timer was not used, the greatest variable 
was the speed of the operator’s finger on the 
exposure button. Often the mildest lesions 
were not visible through the photocoagulator 
ophthalmoscope and only became visible after 
several moments by examination with the in- 
creased illumination of the binocular indirect 
ophthalmoscope. In addition, even the heaviest 
of lesions was the first visible clinical lesion 
after very slight opening of the iris diaphragm. 


Results 


Light microscopic examination revealed 
the visible pathologic changes generally to 
be limited to the pigment epithelium and 
outer retinal layers. The sclera and choroid 
were unaffected. It is notable that there was 
little correlation between the apparent clini- 
cal firmness of the burns, graded immedi- 
ately after application, and the degree of 
involvement observed microscopically. The 
pathological findings of the softest appear- 
ing small gray-white lesion was comparable 
to that of the more distinct firm burn. 

Examination of the eyes enucleated after 
24 hours revealed swelling of the pigment 
epithelial cells with dispersion of pigment, 
edema, and coagulation necrosis of the rod 
and cone layers, inconstant pyknosis of the 
outer nuclear layer, and some swelling of 
the outer plexiform layer (Fig 4 and 5). 
In three of the four 24-hour specimens, arti- 
factitious detachment of the retina was present 
surrounding the lesion, but the coagulated 


XENON PHOTOCOAGULATION—TOWNES & WATZKE 


area remained attached. Artificial cleavages 
were created, but retinal cellular char 
acter was not disturbed. By the ten-day 


stage (Fig 6), the pigment epithelium was .° 


mildly hyperplastic with clumping and dis- 
persion of pigment granules. The rod and 
cone layer was replaced by pigment granules 
and amorphous debris. The outer nuclear 
layer showed marked pyknosis, and edema 
of the outer molecular layer was constant. 
Migrant pigment granules were seen occa- 
sionally in the outer plexiform layer. In 
three of the four eyes, fine, fibrous, vitreous 
strands were adherent to the internal limit- 
ing membrane, and in one the internal limit- 
ing membrane appeared thickened. Photo- 
micrograph reproduction quality prevents 
the illustration of these changes. No cytoid 
bodies were demonstrated by hematoxylin- 
eosin or Wilder reticulum stain in either the 
one- or ten-day specimens. 

The lesions at four, eight, and twelve 
weeks showed very similar changes (Fig 7 
to 11). Pigment granules were dispersed 
into the overlying retina. In two cases (Fig 
8 and 9) pigment granules were found in all 
retinal layers, including the nerve fiber lay- 
er. The rod and cone and outer nuclear 
layers were totally destroyed, and the outer 
plexiform layer was markedly thinned. Ex- 
cept for the above mentioned migrant pig- 
ment granules, no abnormalities were noted 
in the inner retinal layers. Again ineseveral 
cases changes were seen in the internal lim- 
iting membrane and overlying vitreous, as 
illustrated by Fig 10. The fibrous pigmented 
band illustrated in Fig 7 was the only in- 
stance of strong adhesion between the cho- 
roid, pigment epithelium, and overlying reti- 
na noted in the later stages after treatment. 


Comment 


3 


It is apparent from this study that, usi 


the xenon photocoagulator, clinically visible 
retinal burns can be placed between the 
macula and disc in monkey eyes without 
disrupting the entire retinal architecture 
during periods of observation up to 12 


‘weeks. Other more definite conclusions can- 
not be drawn. Several other observations are . 


worthy of discussion. 
First, the finding of cytoid bodies ir the 
nerve fiber layer well described following 
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, 
$% heavier photocoagulation burns by Okun 
and Collins? and by Wolter and Moorman? 
could not be demonstrated in this study 
< `. either one day or ten days following treat- 
ment. This negative finding, together with 
the pogitive notation that in all the exam- 
e ined specimens the nerve fiber layer ap- 
peared histologically unchanged from that 
of surrounding untreated retina, strongly 
suggests that this layer is spared by mild 
7 burns. Even in the two cases of obviously 





e 

Fig 3.—Gradation of clinical appearance of lesion. 
Firm: large white lesion with distinct pigment reaction 
at margins. 





Fig 1.—Gradation of clinical appearance of lesions 
immediately after photocoagulation treatment. Soft: 
small, faint grayish lesion. 
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Fig 2.—Gradation of clinical appearance of lesion. Fig 4—One day after photocoagulation. Early ne- 


Moderate: larger lesion with white center and ar crosis of outer retinal layers. Artificial cleavage created 
2 Hii i ae = ve F gray by resistance to artifactitious detachment over treated 


area (hematoxylin-eosin, original magnification x70). 


Fig 5.—One day after photocoagulation. Dispersion 
of pigment, liquefaction necrosis of rod and cone layer, 
pyknosis of outer layer nuclei and edema of outer 
molecular layer. Inner layers are unchanged (hema- 
toxylin-eosin, original magnification x70). 
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Fig 6.—Ten days after photocoagulation. Hyper- 
trophy of pigment epithelium with pigment disper- 
sion, necrosis of rod and cone and outer nuclear lay- 
ers, and edema of outer molecular layer. Inner layers 


are intact (hematoxylin-eosin, original magnification 


x70). 
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Fig 9.—Eight weeks after photocoagulation. Intact 
inner layers containing migrant pigment granules 
(hematoxylin-eosin, original magnification x70). 


Fig 10.—Twelve weeks after photocoagulation. Note 
“blister’’ appearance of internal limiting membrane 
overlying treated area. Again, inner layers are intact 
(hematoxylin-eosin, original magnification x70). 
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Fig 7.—Four weeks after photocoagulation. Changes 
limited to outer layers. Note pigmented fibrous band 
between retina and hypertrophied pigment epithelial 
cells (hematoxylin-eosin, original magnification X70). 


Fig 8.—Four weeks after photocoagulation. Necrosis 
of outer layers, with migrant pigment granules in inner 
layers (hematoxylin-eosin, original magnification X70). 








Fig 11.—Twelve weeks after photocoagulation. Ne- 
crosis of outer layers; inner layers are intact (hema- 
toxylin-eosin, original magnification x70). 
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? 
f heavier burns in which architectural disrup- 
tion extends up into the inner nuclear layer, 
,, , the nerve fiber layer appears normal except 
<, * for the presence of pigment granules. 
Secondly, several cases showed changes 
fN in thé internal limiting membrane—either 
thickening, localized separation from the un- 
derlying nerve fiber layer, or apparent ab- 
normal vitreous adhesions. These changes 
were similar to those described by Okun and 
Collins,” disputing the earlier contention by 
Meyer-Schwickerath!® that the vitreous is 
unaffected by chorioretinal photocoagula- 
tion. 


Another observation may ultimately be of 

prime importance. Artifactitious retinal sep- 

_ aration occurs commonly in the histological 
badi preparation process. In only three eyes ex- 
amined was there an obvious bond at the 
treated area strong enough to prevent this 
detachment when the surrounding untreated 

- retina was artifactitiously detached. This oc- 
curred in three of the eyes examined 24 
hours after treatment. Artifactitious detach- 
ment was seen in eight other eyes; in several 
there were artifactitious cleavages in the 
retina, possibly indicating some tendency of 

the tissue to resist detachment, but in only 
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one case did there appear to be a significant 
fibrotic cicatrix between the pigment epithe- 
lium and overlying retina. In the remainder 
the subretinal space contained only pigment 
granules and amorphous debris. Thgse ob- 
servations suggest that while such mild 
treatment could be effective when directed 
toward disorders affecting primarily Bruch’s 
membrane and the pigment epithelium, it 
might be insufficient to create a firm retinal 
bond, especially in the presence of any sub- 
retinal fluid." 

Finally, the question of the preventability 
of nerve bundle scotomas with mild photo- 
coagulation cannot be answered in animal 
experiments alone. Whether soft photocoag- 
ulation applications can be effective in cre- 
ating the chorioretinal bond desired in the 
treatment of various clinical lesions without 
producing papillomacular bundle visual field 
defects must await extended clinical trials. 

This investigation was conducted in part under a 
Fight for Sight Bob Hope Award of Fight for Sight, 
Inc., New York. 

Doris Brown and Alda Dunlap provided technical 
assistance. 

Key Words.—Photocoagulation; pathology: 
retina; nerve fiber layer; papillomacular bun- 
dle; monkeys. 
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Ruby Laser Photocoagulation of the . 
Papillomacular Bundle 


An Experimental Study 5 


Robert C. Watzke, MD, and Richard T. Moore, MD, Iowa City 


Grade 1 and grade 2 ruby laser coagulations 
applied to the papillomacular bundle of the 
adult rhesus monkey eye and followed serially 
to six weeks revealed scarring limited to the 
pigment epithelium outer segments and occa- 
sionally outer nuclear layers of the retina. Laser 
coagulation in this area occasionally may be 
required in clinical situations. Based upon these 
experimental results, such a clinical use of ruby 
laser coagulation seems feasible and deserves 
further clinical investigation. 


PuorocoacuLATIoN therapy is un- 
der evaluation for the treatment of macular 
diseases whose pathological feature lies in 
the choroid, Bruch’s membrane, or the pig- 
ment epithelium.!+ 

Zweng et al? and Campbell and others! 
have stated that because of the special char- 
acteristics of ruby laser energy, this modali- 
ty may be used to create scars in the pig- 
ment epithelium and outer retinal layers 
without interdicting the nerve fibers. Tar- 
gets in the papillomacular bundle may be 
treated without loss of central vision, and 
lesions near the disc might be treated with- 
out the production of nerve fiber defects. 

The purpose of this study was to deter- 
mine if ruby laser coagulation could consis- 
tently produce scars limited to the outer 
retinal layers in the papillomacular zone 
and to determine whether such scars 
changed in extent or character over a six- 
week period. 


Method 


The source of the energy was a ruby laser 
photocoagulator. Adult rhesus monkeys were 
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Fig 1.—Grade 1 ruby laser coagulation in papillo- 
macular bundle of rhesus monkey retina five minutes 
after exposure. 


Fig 2.—Same eye as in Fig 1. Section through 
center of one coagulation. Damage is confined to pig- 
ment epithelium which is disrupted with pigment dis- 
persed into adjacent outer segments (hematoxylin- 
eosin, original magnification X 150). 


am 
‘2 
> 
PN 








t 


E ai 


RUBY LASER PHOTOCOAGULATION—WATZKE & MOORE ' 





Fig 3.—Grade 2 
macular bundle of rhesus retina five minutes after 
exposure. 


ruby laser coagulation in papillo- 


used, varying in weight from 1.8 to 5.4 kg. 
Under phencyclidine hydrochloride (Sernylan) 
anesthesia and maximum cycloplegia and my- 
driasis both eyes were subjected to laser photo- 
coagulation. Between one and three lesions 
were applied in the papillomacular bundle mid- 
way between the disc and fovea. 


The field stop was set at 2.5°. Laser photo- 
coagulations were produced according to the 
criteria of Noyori et al.5 Grade 1 to grade 2 
lesions were produced. Grade 1 may be defined 
as a mfMimal lesion in which the coagulation is 
smaller than the field stop and is very difficult 
to locate except for a slight impact in the 
pigment epithelium at the time of exposure. 
This coagulation produced a slight gray color 
which becomes more pronounced during the 
next five minutes and which is best seen with a 
green filter in the indirect ophthalmoscope. No 
gas bubbles or hemorrhages are seen in a grade 
1 lesion. 


A grade 2 coagulation lesion was approxi- 
mately the size of the target or field spot and 

as marked by a central gray zone with a 
slight ring-shaped dispersion of pigment gran- 
ules at its margin. There was frequently but 
not always a small gas bubble toward the center 
of the coagulation. 


Immediately after treatment the fundi were 
photographed and also at appropriate times 
during the period of observation. A fundus 
drawing was made. The eyes were examined 
twice weekly and at the time intervals varying 
from one day to six weeks the animals were 
Killed, the eyes removed, and fixed immediately 
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Fig 4.—Same eye as in Fig 3 six weeks later. 


Fig 5.—Center of grade 2 laser lesion. Loss of 
outer segments and pyknotic changes in inner seg- 
ments with dispersion of pigment into this layer. 
Pigment epithelium is adherent to retina and has been 
artificially separated from choroid. Outer nuclear layer 
has lost some cells in exact center of lesion. Other 
retinal layers appear normal (hematoxylin-eosin, original 
magnification X300). 
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in neutral formaldehyde solution. Using for 
reference the disc and macula, serial sections 
were made involving the papillomacular bundle. 
These sections were prepared in the usual 
manner and, imbedded in paraffin. Sections 
were stained with hematoxylin-eosin and Bodi- 
an silver impregnation. 

All statements are based on the examination 
of these enucleated eyes and histologic speci- 
mens including serial sections through the com- 
plete extent of the laser scar. 
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Results 


Detailed results of the histologic examina- 
tions are summarized in the Table. With the 
exception of one eye in which a gas bubble 
occuryed during the laser exposure, serial 
sections through each grade 1 and grade 2 
laser scars showed only alterations in the 
pigment epithelium and outer segments. The 
grade 2 lesion with a gas bubble coincided 
also with loss of nuclei in the outer nuclear 
layer of the retina. No alterations in the 
remaining inner retinal layers were seen nor 
was there any histologic evidence of nerve 
fiber damage in the papillomacular bundle. 

Histology of 24-hour grade 1 laser coagu- 
lations were remarkable for the paucity of 
tissue damage. Disarrangement of the pig- 
ment epithelial cells, release of pigment into 
adjacent outer segments, and loss of outer 
segment architecture was all that could be 
noted (Fig 1 and 2). 

Six-week-old grade 2 laser photocoagula- 
tions with gas bubbles occurring at the time 
of treatment showed release of pigment and 
a disorganization of the pigment epithelium, 
a scattering of pigment in the outer seg- 
ments, loss of some outer segments, and 
some disorganization of outer nuclear ele- 
ments (Fig 3 to 5). 

Appropriate central sections of laser le- 
sions were examined after staining with 
Bodian silver stain. No alterations of any 
kind were found in the nerve fiber layer 
(Fig 6). 









Comment 2 
ime o 
It is now generally agreed Eye Baay B A pa ka 
that ruby laser damage to No. (Grade) (Weeks) Affected* 
the retina is caused by the 1 OD 1 24hr PE, OS 
thermal effects of absorption Os 1 24hr PE, OS 
of the ruby beam by the pig- 2 0D 2 4 nes ae on 
ment epithelium: and adja- os : . oo 
cent structures and by the es 2 6 PE, OS 
mechanically disruptive ef- |- zop : 2... © 16. | PE OSA 
fecr ocescn abeorotion upon) |. OS — 3 eB Se ere 
adjacent structures.5.7 5 OD ; : Sa a 
The first histologic stud- hhh A 
ies of retinal ruby laser os 2 6 PE, OS 
coagulation were performed [yop 2. = 6&= — PEOS 
in rabbits and demonstrated os “ £ Shel a 
conflicting views concerning ste r: 5 PE, 4 


the restriction of laser dam- 


Results of Histologic Examinations 
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ers. Geeraets et al® found histologic damage \ 


from a non-Q switched 200 microsecond ruby | 


laser limited to the outer receptors. Noyori® 


reported alterations in all layers even with - 


grade 1 or grade 2 lesions. 

Marshall and Mellerio reported little 
damage to the ganglion cell and nerve fiber 
layers after coagulations where a gas bubble 
was produced although fracturing of the 
nerve fiber layer did occur at the bubbles 
exit site.®-10 


Fig 6.—Same lesion shows no alteration in nerve 
fiber layer over laser lesion (Bodian's silver stain, orig- 
inal magnification x 125). 





* PE = pigment epithelium; OS, outer segments of sensory retina; On, 
outer nuclear layer of sensory retina. 
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* Few systematic studies have been reported 
òn monkey eyes. Santos et al‘! reported no 
histologic alterations in “minimal” laser ex- 
posure and pigment dispersion and histologic 
damage in all layers including nerve fibers 
and internal limiting membranes from “‘mod- 
erate” exposures. 

Zweng et alt? reported sparing of the 
inner retinal layers in two human eyes re- 
ceiving minimal laser coagulation and enu- 
cleated after 44 and 92 hours. 

This study was designed to determine if 
minimal ruby laser coagulations as judged 
by the usual clinical standards could pro- 
duce both early and late scarring limited to 
the outer retinal layers and sparing the 
nerve fiber layer. 

The results of this study indicate that in 
the rhesus monkey eye it is possible to 
produce consistent and reproducible scars 
limited to the pigment epithelium, outer seg- 
ments, and outer nuclear layers with ruby 
laser coagulations of grade 1 or grade 2 
intensity. Late destruction of the nerve fiber 
layer did not appear even up to six weeks. 

An explanation for this consistently limit- 
ed retinal damage is suggested by Mar- 
shall’s? investigative studies. Using a ruby 
laser he found that the selective absorption 
of the pigment epithelium causes a rapid 
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explosion of this tissue layer with damage to 
adjacent structures by mechanical trauma. 
An investigation using a helium neon laser 
source by Lappin and Coogan! suggests 
that the nerve fiber layer may act as an 
attenuating medium for the laser “beam. 
They suggested this mechanism to explain 
the relative insensitivity of the maculopapu- 
lar area to laser radiation. It is possible that 
this may explain both our consistently re- 
producible results in targets limited to the 
maculopapular area and the variable results 
reported by other investigators using other 
areas of the fundus. 

Laser coagulation to the papillomacular 
bundle occasionally may be required in such 
clinical situations as persistent serous de- 
tachment of the sensory retina (central se- 
rous retinopathy). The ability to produce 
such a restricted scar in a comparable ani- 
mal eye in a consistent fashion and without 
late effects provides a basis for further clini- 
cal evaluation. 


This investigation was conducted in part under 
a Fight for Sight Bob Hope Award of Fight for 
Sight, Inc., New York. 


Key Words.—Photocoagulation; ruby laser; 
pathology; retina; nerve fiber layer; papillo- 
macular bundle. 
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Intraocular pressure alteration after ruby laser 
irradiation of rabbit irises was studied using 
tonometric and manometric methods. These re- 
sults were compared to those alterations caused 
by mechanical stimulation with a needle. Follow- 
ing ruby laser impact, the intraocular pressure 
initially elevated and then decreased before 


SINCE THE development of the xenon 
arc photocoagulator by Meyer-Schwickerath, 
many investigators have used xenon arc 
and laser energy for the production of 
iridectomies.1-> These investigations have 
stimulated studies into the pressure effects 
of light energy on the eye. MacKeen and 
associates? measured the intraocular pres- 
sure changes during carbon dioxide laser 
irradiation of the cornea, and Frauenfelder 
and Biernstein’ studied the intraocular pres- 
sure surges which occur at the moment of 
impact of xenon arc and ruby laser energy 
onto the iris. The purpose of this investiga- 
tion was to study the intraocular pressure 
changes that occur after the impact of ruby 
laser irradiation on the iris. 


Methods and Materials 


The laser energy used in these experiments 
was delivered by the biomedical ruby laser 
previously described by Beckman and asso- 
ciates.5 Chinchilla rabbits weighing about 2 
kg were used. Anesthesia was obtained with 
intravenously administered pentobarbital so- 
dium. Tetracaine (Pontocaine) 0.5% was in- 
stilled into the conjunctival sac. Tonometric 
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Intraocular Pressure Alteration Following 


Atsushi Kinoshita, MD; Hugh Beckman, M D; and H. Saul Sugar, M D, Detroit 


returning to normal. This pattern was found to 
be similar to the one caused by mechanical 
stimulation. Topically administered epinephrine f 
suppressed the pressure elevation caused by the 
ruby laser irradiation. The pressure elevation is 
thought to be of vascular origin. K 


readings were taken with a Schiøtz tonometer, 
using the 1955 scale. 

Tonometric measurments were made on both 
eyes of six rabbits whose irises were irradiated 
with ruby laser bursts containing 1 joule (J) of 
energy. The measurements were made before, 
and five minutes after, laser impact, then daily 
for as long as ten days, depending on the 
length of the recovery period. In another group 
of 18 rabbits, epinephrine (1:1,000 solution) 
was instilled into the conjunctival sac of the 
right eye four times during the half hour peri- 
od prior to laser impact. After initial tonomet- 
ric readings, both irises of each rabbit were 
irradiated with a burst of ruby laser energy 
containing 0.4, 1, or 4 J. The intraocular pres- 
sure was measured five minutes after irradia- 
tion and continued as long as 180 minutes. 

Manometric studies were performed on 16 
eyes using a ten-gauge hypodermic needle con- 
nected to a thin polyethylene tube 30 cm in 
length, which was inserted into the anterior 
chamber using a paracentesis gun. The point of 
penetration was sealed with tissue adhesive 
(isobutyl-2-cyano acrylate monomer). The tuka L 
ing was connected to a pressure transducer 
(Sanborn model 267B) and the system filled 
with normal saline. The output of the pressure 
transducer was fed into a preamplifier (San- 
born model 350-3000B), and recorded (Sanborn 
recorder model 964). ° 


The intraocular pressure changes induced by 
mechanical stimulation of the iris were studied + 
in six eyes. After steady state was achieved, a 
sealed 25-gauge hypodermic needle was dsiven 
through the cornea and into the iris by the 
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Fig 1.—Tonometric readings following a 1 J ruby laser burst on iris of both eyes. 


paracentesis gun. The point of penetration was 
then sealed with tissue adhesive, leaving the 
needle in the eye. Pressures were then recorded 
for 30 to 60 minutes. 


AA Results 


5 After irradiation with 0.01 to 0.02 J of 
ruby laser energy, a dark brown spot ebout 

0.5 mm in diameter appeared on the iris. 

- Using 0.4 J, a grayish white spot surrcund- 
ed by a dark ring about 1.0 mm in diameter 

- appeared. With 1 J of energy, an incomplete 
iridectomy formed. A complete hole formed 

« using 4 J. Immediately after irradiation, 
- „miosis was noted. Ten minutes later, flare 


appeared in the anterior chamber. Twenty 
minutes later, injection of the conjunctiva 
and sclera was noted. Mild chemosis ap- 
peared when 1 or 4 J were used. Conjuncti- 
val injection disappeared in two to seven 
days depending upon the amount of energy 
used. In those eyes with prior topically 
administered epinephrine, injection was de- 
layed as long as three to four hours, al- 
though early flare was observed in the an- 
terior chamber. Twenty-four hours after 
irradiation, the degree of inflammation in the 
epinephrine-treated eyes was the same as in 
those eyes irradiated without the prior use 
of epinephrine. 

Tonometric Studies.—In the first group, 
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the intraocular pressure became elevated 
within five minutes after laser impact. The 
pressure reached its highest level in five to 
ten minutes and then began to diminish. 
The pressure returned to normal in 60 to 
100 mifutes and then decreased. It reached 
its lowest level in one to three days and 
recovered to its initial level in three to ten 
days. Five eyes showed another small peak 
of pressure between the maximum high and 
low levels about 150 minutes after impact. 
Although the degree of maximum increase 
or maximum decrease varied considerably 
between rabbits, the pressure change in both 
eyes of an individual rabbit was remarkably 
similar. Both eyes of three of the six rabbits 
showed equal maximum pressure increases. 
The average maximum increase was 17.7 
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Fig 2.—Effect of topically administered epinephrine 
on intraocular pressure increase induced by one burst 
of 1 J ruby laser energy. 


Table 1.—Tonometric Readings After Ruby Laser Irradiation to the Iris (1J, 1 Shot) 














R L 
Rabbit Maximum Maximum Maximum Maximum 
No. increase (mm Hg) Decrease (mm Hg) Increase (mm Hg) Decrease (mm Hg) 

1 20.2 19.2 24.3 17.0 

19.6 6.5 19.6 6.5 

3 15.4 13.4 15.4 15.8 

4 23.0 16.1 23.0 16.1 

5 8.6 9.9 11.4 11.2 

6 19.2 21.0 16.5 20.2 
Av. SD* SUNY fn RJA | 14.4 + 5.5 18.4 + 4.8 14.5 + 4.8 


* SD indicates standard deviation. 


Table 2.—The Effect of Topically Administered Epinephrine on the Pressure 
Increase Induced by Ruby Laser Energy (Shown by Maximum Increase) 








Maximum increase (Tonometric) 





DEEPA of aa Epinephrine Eye (mm Hg), SD* Control Eye (mm Hg), SD* 
0.4 6 8.5 + 5.7 14.4 + 5.5 
1 6 7.4 + 5.3 15.6 + 5.0 
4 6 9.2 + 2.7 18.5 + 5.1 
* SD indicates standard deviation. 
Table 3.—Comparison of Manometric Changes Induced — 
by Ruby Laser Irradiation and Mechanical Stimulation ‘ 


Maximum Pressure 
Peak Time (min) 


No. of Increase (mm Hg) Latent Period (min) 
Eyes SD* SD* SD* 
Ruby laser 5 e7.0 + 5.8 10.7 + 8.7 23:3 + 3.9 hs 
0.01-0.02 J 
Ruby laser 5 27.6 + 3.8 1.1 + 0.65 8,1 + 3.8 4 
4.0-4.2 J 
Needle 6 46.3:°£°T.9 1.5 + 0.72 7.6 + 3.5 
penetration 
) * SD indicates standard deviation. pon Ta 
~ 
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Fig 3.—Manometric recording of pressure changes after 4 J ruby laser impact onto iris. 


Fig 4.—Manometric recording of pressure changes induced by needle puncture into iris. 





mm Hg in right eyes and 18.4 mm Hg in left 
eyes. The average maximum pressure de- 
crease was 14.4 mm Hg in right eyes, and 
14.5 mm Hg in left eyes (Table 1). Typical 
pressure patterns in a pair of eyes are shown 
in Fig 1. In the epinephrine-treated rabbits, 
comparison of pressure changes in the eyes 
with prior topically administered epineph- 
rine and the control eyes showed that epi- 
nephrine suppressed the pressure elevation. 
The maximum increase in the epinephrine- 
treated eyes was significantly lower than in 
the control eyes (Table 2). Two epineph- 
rine-treated eyes irradiated with 0.4 and 1 J 
respectively showed no pressure increase af- 
ter irradiation, while pressures in the con- 


ee Oe increased 7.2 mm Hg and 9.2 mm 


E 


Hg respectively. Pressure curves on an epi- 
nephrine-treated eye and a control eye are 
shown in Fig 2. 

Manometric Studies.—With manometric 
recording it was possible to observe a latent 
period (time elapsed between an impact and 
the onset of pressure elevation) and a peak 


pressure time (time elapsed until maximum 


pressure was reached). In the 0.01 to 0.02 J 
group, exact estimation of the latent period 


ath was very difficult as the pressure elevation 
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was extremely insidious. In the 0.01 to 0.02 
J group, the average maximum pressure in- 
crease was 7.0 mm Hg and the average 
latent period was approximately 10.7 min- 
utes. The average peak pressure time was 
23.3 minutes. In the 4.0 J group, the average 
maximum pressure increase was 27.6 mm 
Hg. The average latent period was short- 
ened to 1.1 minute and the peak pressure 
time to 8.1 minutes (Table 3). A typical 
manometric recording after a 4 J impact is 
shown in Fig 3. 

The pattern of the pressure change in- 
duced by needle puncture was essentially 
similar to that caused by laser irradiation 
(Fig 4). 


Comment 


It is well established that stimulation with 
a chemical such as a nitrogen mustard or 
by mechanical contusion can induce vaso- 
congestion ef the eye, with breakdown of the 
blood-aqueous barrier and subsequent eleva- 
tion in intraocular pressure.§ 

In this study the pattern of intraocular 
pressure increase from laser irradiation and 
the suppressive effect of epinephrine on a i 


692 


pressure elevation suggests a vascular cause 
for the elevation in pressure. The pattern of 
pressure rise with a long latent period elimi- 
nates the possibility of extraocular muscle 
contragtion® or the formation of gas from 
the vaporized tissue as a cause. The close 
similarity of the pressure rise patterns be- 
tween laser impact and mechanical stimula- 
tion indicates that the reaction is not specif- 
ic. 

Because of the great variation in the sen- 
sitivity of individual rabbits to ruby energy, 
it was very difficult to establish a threshold 
energy level for pressure elevation. 

Following irradiation with 4 J of energy, 
higher maximum pressure increases were re- 
corded by the manometric technique (27.6 
mm Hg) than by the tonometric technique 


RUBY LASER IRRADIATION—KINOSHITA ET AL 


(18.5 mm Hg). This difference may be due, 
to the inaccuracy of the tonometric method 
when used on rabbit eyes. 

In these experiments, only single bursts of 
ruby laser energy were used to disturb the 
intraocular pressure. Multiple bursts may 
induce more extensive pressure changes. The 
fact that ruby laser energy may cause signif- 
icant changes in intraocular pressure should 
be kept in mind when attempting laser iri- 
dectomies. 


This investigation was supported by the Sinai 
Hospital of Detroit Education Corp., and in part 
by Public Health Service grant 3 RO1-EY00098- 
03S1. 


Key Words.—Ruby laser; intraocular pres- 
sure; iris; tonometer; manometer; paracentesis 
gun. 
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Clinical Photocoagulation 
With the Krypton Laser 


Francis A. L’ Esperance, Jr., MD, New York 


The first clinical application of the krypton 
laser has been reported. Ten patients with vas- 
cular retinopathies were photocoagulated with 
the monochromatic yellow krypton laser emis- 
sion at \568.2 nm (A5,682 Angstroms) and co- 
agulations ranging between 150” to 2504 in 
diameter were produced after one-fourth to one- 
half second exposures with power levels of 100 
to 250 milliwatts. The krypton laser can effective- 
ly treat ophthalmic vascular and chorioretinal 
abnormalities with certain advantages over 
other lasers, but, presently, its relatively weak 
output power limits its effectiveness in many 
cases. 


T HE USE of the krypton laser for human 
ocular photocoagulation has been considered 
feasible since its development in 1964.1 The 
magnitude of the electrical components nec- 
essary to produce laser action with the gas 
krypton and the resultant weak power out- 
put rendered human photocoagulation im- 
practical during the past seven years. Ani- 
mal photocoagulation with the krypton laser 


a Mission of 647.1 nm, 568.2 nm, and 


y 


4530.8 nm was reported in 1968 along with 
the histopathologic changes created in the 
choroid and retina at various intervals after 
coagulation.®? Recently, we have construct- 
ed a krypton laser in our laboratory capable 
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of producing power outputs at 568.2 nm 
sufficient for human ocular photocoagula- 
tion. The purpose of this article is to report 
our experience with the krypton laser, to 
evaluate the effectiveness of its intense yel- 
low beam on human ocular structures, and 
to compare its photocoagulation potential 
with other existing systems. 


Laser and Delivery System Description 


The krypton laser was built in our labora- 
tory by consultant engineers from their orig- 
inal design (Fig 1). The unit is movable on 
a wheeled carriage and requires a 208 v, 30 
amp supply and two gallons per minute 
water inflow for cooling purposes. Air cooled 
resistors and local and remote power selec- 
tors are incorporated for ease of operation. 

The laser tube was designed and con- 
structed at the Bell Telephone Laboratories, 
is 50 cm in length, 2 mm in bore, and 
contains ceramic wafers around the central 
cavity for heat radiation. Typical operation 
at 568.2 nm (5,682 Angstroms) requires 18 
amps of current, 22 gauss of magnetic field, 
and 100. of mercury pressure. The maxi- 
mum power output at this wavelength is 250 
milliwatts. 

The delivery system consisted of attenuat- 
ing filters, a trigger gate, an illumination 
light coaxial with the laser beam, and the 
direct ophthalmoscopic reflecting endpiece 
from the Zeiss xenon-are photocoagulation 
instrument. Coagulations were also made 
utilizing an articulated arm and direct 
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Fig 1.—Krypton laser photocoagulation instrument with plastic shielded gas discharge tube and 
power supply (left) and articulated arm direct ophthalmoscopic delivery system (right). 


Fig 2.—Neovascularization and glial proliferation treated by krypton laser coagulations (left) 
with one-fourth to one-half second exposures at 150 milliwatts power level. Coagulations of 250x 
diameter were well healed three weeks after treatment (right). 
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. ophthalmoscopic system reported earlier.+ 


With these systems, small power adjust- 
ments could be made, fundus illumination 
was variable, and the lesion could be located 
with an attenuated target beam that could 
be ditected in any direction with consider- 
able mobility. When the attenuated target 
beam impinged upon the lesion, the trigger 
gate, containing a 1.2 optical density filter, 
was lifted from the path of the beam allow- 
ing its full intensity to enter the eye for a 
one-fourth to one-half second interval. The 
delivery instrumentation was designed to 
conserve energy without the optical losses 
that would be incurred with more sophisti- 
cated devices. With these systems, both vas- 
cular and chorioretinal abnormalities were 
treated with power levels sufficiently intense 
to produce therapeutic coagulations. 


Results 


Ten patients (ten eyes) were treated with 
krypton laser radiation, and they sustained 
chorioretinal and intravitreal tissue coagula- 
tions that were therapeutically effective in all 
instances. Brief summaries of the ten cases will 
be reported in the following paragraphs. In 
order to conserve space, only five of the treated 
eyes will be documented photographically to 
show the nature and severity of the coagula- 
tions. 


Fig 3.—Krypton laser. coagulations in an area of 
preretinal neovascularization inferior to optic disc 
(pretreatment hemorrhage below). Left, 200 to 225 
milliwatts of power, approximately 200 coagulation 


CASE 1.—A 49-year-old executive was re- 
ferred for proliferative diabetic retinopathy. 
His vision was 20/25 in both eyes, but he was 
noted to have early macular edema and exu- 
dates. Mild glial proliferation existed along the 
nasal and temporal vascular arcades, arf patch- 
es of neovascularization were seen in both eyes. 
All areas of obvious neovascularization and 
hemorrhage were treated by one-fourth to ohe- 
half second exposures at 150 milliwatts power 
level. These energy doses created mild coagula- 
tions of 2504 diameter. The neovascularization 
and preretinal areas of glial proliferation were 
coagulated with obliteration of the neovascular- 
ization. The pigmentation and chorioretinal 
adhesion were complete and stabilized three 
weeks after photocoagulation (Fig 2). 

CASE 2.—A 29-year-old stockbroker was ex- 
amined because of blurred vision OD and was 
found to have surface neovascularization sec- 
ondary to a terminal renule occlusion near the 
inferotemporal vascular arcade in his right eye. 
Several of these vessels had broken, and small 
strands of blood were observed in the inferior 
preretinal area. This small neovascular zone 
was treated with 200 to 225 milliwatts of kryp- 
ton energy at one-third to one second expo- 
sures. These areas of neovascularization bled 
slightly within three days after treatment but 
eventually were destroyed during the six to 
eight weeks following photocoagulation (Fig 3). 
No neovascular recurrences have been noted 
during a four-month interval. 

CASE 3.—A 46-year-old housewife without 


width, one-fourth to 1 second exposures. Right, Oblit- 
erated neovascular tissue and chorioretinal atrophic 
scar four months after photocoagulation. 
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Fig 4.—Serous and hemorrhagic detachment of diameter, one-fourth second exposures. Obliteration 
of hemorrhagic detachment without foveal distortion 


sensory retina and pigment epithelium in macular 
region OS treated with krypton laser photocoagulation two months after photocoagulation. 


(top). Bottom, 150 to 200 milliwatts of power, 150, 
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known systemic disease complained of increas- 


ing blurred vision for two years. A serous 
detachment of the neuroepithelium, 1.6 x 1.8 
mm hemorrhagic detachment of the pigment 
epithelium, intraretinal hemorrhages, ané mild 
retinal edema of the macular zone were noted 
prior to treatment although the vision was 
20/25 OS. Krypton laser photocoagulation was 
used to destroy the areas of hemorrhagic activ- 
ity and serous leakage with powers that ranged 
between 150 and 200 milliwatts. Individual co- 
agulations were approximately 150 in diame- 
ter. The healing process proceeded normally 
with good pigmentation, absorption of the sub- 
retinal serum, and obliteration of the vascular 
abnormalities (Fig 4). No serous macular 
problems have occurred during the five-month 
observation period. 

CASE 4.—A 62-year-old retired merchant was 
treated for nonproliferative diabetic retinop- 
athy in both eyes. The early background micro- 
aneurysms and hemorrhages were coagulated 
with one-fourth to one-half second bursts of 
krypton energy at a power level of 225 milli- 
watts. Coagulations, 1,5004 in diameter were 
created with good intensity and blanching of 
the chorioretinal tissue (Fig 5). Pigment prolif- 
eration began ten days after photocoagulation, 
and chorioretinal atrophy and scar formation 
were complete within four weeks. 

CASE 5.—A 24-year-old housewife with pre- 
sumed histoplasmosis for three years, with 
counting fingers vision from macular scarring 
OS, was found to have decreased vision in her 
right eye (20/50—2). Early macular edema, 
subretinal serum, and intraretinal hemorrhages 
were present in her right eye as well as hemor- 
rhages near the optic disc OD. The treatment 
approach was cauterization around the areas of 
hemorrhagic activity and direct obliteration of 
the serous leakage zones as shown by fluores- 
cein angiography. Multiple individual krypton 
laser coagulations were placed around the hem- 
orrhagic regions in the inferotemporal quacrant. 
Serous leakage areas superotemporal tc the 
optic disc were treated with argon laser coagu- 
lations for comparison. Impact diameters varied 
from 100x to 1504 and the power entering the 
cornea was 125 to 150 milliwatts for one-fourth 
second exposures for both krypton and argon 
laser coagulations (Fig 6). Healing and scarring 
of the chorioretinal layers in the treated areas 
were complete within three weeks ophthalmo- 
scopically. Argon and krypton coagulations 
healed similarly with a similar chorioretinal 
response. Six weeks after photocoagulation an- 
other subretinal hemorrhage occurred ir the 
macular area presumably from the untreated 


| „ A raramacular region. This blood has absorbed 
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only slightly during the six weeks following 
hemorrhage (Fig 6, right). 

CASE 6.—A 54-year-old dentist complained of 
blurred vision OD and was found to have 
widespread serous leakage of the macular and 
paramacular region with a serous and’ hemor- 
rhagic detachment of the neuroepithelium. A 
history of diabetes was noted in the family, but 
findings from all blood tests taken by the 
patient were normal. A systemic review and ex- 
amination were noncontributory. Multiple co- 
agulations ranging from 1254 to 175” in diame- 
ter were placed in the temporal paramacular 
and macular area in the region of fluorescein 
leakage. Power levels were approximately 150 
milliwatts and exposures were one-fourth to 
one-third second. Most areas of leakage were 
eliminated, and the serous detachment im- 
proved markedly with restoration of vision to 
20/40+2 OD during the three-month follow-up 
period. 

CASE 7.—A 40-year-old career woman was 
referred for photocoagulation of her nonprolif- 
erative diabetic retinopathy in both eyes. She 
had 20/20 vision OU and occasional intraretinal 
hemorrhages and microaneurysms. Coagula- 
tions of 2004 diameter were produced in the 
hemorrhagic areas from one-fourth second ex- 
posures of 150 milliwatts intensity. Coagula- 
tions healed without complication during the 
following four to six weeks. 

CASE 8.—A 48-year-old salesman with diabe- 
tes for 18 years began having blurred vision six 
months prior to treatment. Intraretinal hemor- 
rhages were noted at that time and photo- 
coagulation was advised. Krypton laser photo- 
coagulation to the areas of hemorrhage and 
microaneurysm formation was performed. Ap- 
proximately 32 coagulations at power levels 
between 175 to 200 milliwatts for one-fourth 
second were created. The healing process was 
typical of that seen with argon laser coagula- 
tions. 

CASE 9.—A 25-year-old student with early 
nonproliferative diabetic retinopathy was treat- 
ed with krypton laser photocoagulation. The 
prephotocoagulation and postphotocoagulation 
vision remained at 20/25 in the treated left 
eye. Power levels between 150 and 175 milli- 
watts for one-fourth second were sufficient 
to destroy the microaneurysms and intraretinal 
hemorrhages. Healing with pigment prolifera- 
tion and retinal atrophy at the impact site was 
observed in all coagulated areas. 

CASE 10.—A 30-year-old housewife with tel- 
angiectatic vessels in the paramacular region 
with occasional hemorrhages was referred for 
photocoagulation. The areas of intraretinal 
hemorrhage were coagulated with one-fourth 
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Fig 5.—Diabetic microaneurysms and intraretinal hemorrhages treated with krypton laser photo- 
coagulations (left); 225 milliwatts of power, 1,500, diameter, one-fourth to one-half second exposures. 
Right, Complete destruction and chorioretinal atrophy and scarring one month after treatment. 


second exposures of 150 milliwatts without 
subjective scotoma formation. These zones be- 
came pigmented, atrophic, and blanched with 
destruction of the hemorrhagic lesion. 

The coagulations produced by the krypton 
laser were indistinguishable from those created 
with the argon or yttrium-aluminum-garnet 
(YAG) lasers. Mild chorioretinal coagulations 
blanched the outer layers of the retina and 
were slightly larger than the impact beam di- 
ameter. Heavier coagulations tended to bow the 
retina inward and to be intensely white. 

Vascular impacts produced spasm of arte- 
rioles and venules at low powers (50 to 75 
milliwatts) and permanent coagulations of 
these vessels above 125 to 150 milliwatts. The 
appearance of these coagulations did not differ 
from those observed with argon laser photocoag- 
ulations. 


Comment 


The krypton laser represents the closest 
approximation to the ultimate refinement in 
photocoagulation systems for several rea- 
sons. 

1. The krypton laser can produce emis- 
sion wavelengths in the deep red (\647.1 
nm), yellow (568.2 nm), and green (530.8 
nm) regions of the spectrum which have 
been shown to be highly transmitted by the 
ocular media with each wavelength specif- 
ically useful for the coagulation of certain 
chorioretinal layers. The selective use of 


Arch Ophthal—Vol 87, June 1972 


each wavelength in order to create a specific 
target response with various abnormalities 
could insure more precise photocoagulation, 
with less required energy and less damage to 
healthy surrounding chorioretinal tissues. 


2. The absorption potential of the yellow 
krypton beam by hemoglobin is exceptional. 
According to our spectrophotometric deter- 
minations, the absolute absorption of radia- 
tion at 568.2 nm by a 100, thick film of 
oxyhemoglobin is 83%.? This value? repre- 
sents a 2% increase over the frequency-dou- 
bled YAG laser emission wavelength at 
532.0 nm and a 10% increased absorption 
as compared with the argon laser’s emission 
of \488.0 nm (Fig 7). Reduced hemoglobin 
with a maximum absorption peak at 552.0 
nm absorbs the yellow krypton laser beam 
even more highly (86%) than oxyhemoglo- 
bin with approximately a 5% and 13% ab- 
sorption increase compared to the YAG and 
argon lasers emissions, respectively. ‘There- 
fore, less energy is required to produce 
a vascular spasm or coagulation with the 
krypton laser than with other laser systems. 
This means that chorioretinal vascular le- 
sions could be treated with less regard to the 
filtering or scattering effect of corneal, lentic- 
ular, or vitreal opacities or to the hazard of 
excessive absorption of high energy beams 
by these structures. y 


3. The absorption potential of the yellow - 
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Fig 6.—Serous and hemorrhagic detachment of macular retina from presumed histoplasmosis 
treated by delimiting row of krypton laser coagulations (below disc) and argon laser coagulations 
(above disc) to fluorescein leakage areas (left). Argon and krypton laser coagulations are nearly 
identical with similar power requirements: 125 to 150 milliwatts of power, 1004 to 1504 diameter, 
one-fourth second exposures. Cauterization of leakage areas with glial changes and recent macular 
subretinal hemorrhage six weeks after photocoagulation (right). 


krypton beam by melanin is 
also higher than any other 
laser system. The peak ab- 
sorption of melanin occurs 
near 550.0 nm and the 
2568.2 nm emission should 
be absorbed more highly 
than the YAG or argon 
wavelergths, both farther 
from the melanin absofption 
peak than the yellow kryp- 
ton wavelengths.56 Less en- 
ergy at 568.2 nm should 
be necessary to produce an 
exudative choroiditis and 
ultimately to bind strongly 
the structures surrounding 
the pigment epithelium into 
a firm chorioretinal adhe- 
sión. 

The limitations of the 
krypton laser for photoco- 
agulation purposes at this 
time are formidable as noted 
in the following discussion. 

1. The krypton laser re- 
quires considerably more 
electrical power and com- 
ponents in order to raise the 


ipo atom to its proper 


A 


Fig 7.—Spectrophotometric absorption properties of a 100x thick film 
of oxyhemoglobin showing comparison of krypton laser (dotted lines), argon 
laser (4,579 A, 4,880 A, 5,145 A), helium-neon laser (6,328 A), and ruby 
laser (6,943 A) emissions. 
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ionic state for laser action. Output pow- 
ers at all wavelengths are low, and even 
at the highest monochromatic output emis- 
sion in the yellow spectral region, the power 
limitation prevents adequate therapeutic 
photocéagulation in many cases. Improved 
designs and techniques will undoubtedly 
overcome this important problem in the fu- 
ture. 

2. The blood to melanin absorption ratio 
is decreased since the absorption increase by 
melanin is greater than the absorption in- 
crease by blood as compared to other lasers. 
In other words, the YAG and argon lasers 
are absorbed relatively more highly by 
blood than by melanin, whereas the yellow 
krypton blood/melanin absorption ratio is 
smaller. This factor may be important when 
coagulating vascular elements near the reti- 
nal pigment epithelium where one desires 
maximum absorption by the blood-filled ves- 
sel and little absorption by the background 
pigment epithelium. A more intense chorio- 
retinal effect and damage would be expected 
more frequently with krypton radiation than 
with other lasers. 

3. Intravenously administered fluorescein 
cannot be used as an absorbefacient for the 
yellow krypton laser emission since the ab- 
sorption peak of fluorescein is located near 
\486.0 nm with the fluorescence peak 
around \520.0 nm.?:7 Therefore, the poten- 
tiation of beam absorption possible with the 
combined use of argon radiation at 488.0 
nm and intravenous fluorescein, amounting 
to 11.6% with a 10 ml injection of a 5% 
fluorescein solution, cannot be utilized. Flu- 
orescein can be extremely important in cer- 
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KRYPTON LASER—L’ESPERANCE 


tain conditions such as the photocoagulation - 


of wispy epipapillary and peripapillary neo- ° 


vascular tufts or areas of dense glial over- 
growth of neovascular tissue in order to 
offset the scattering effect of the glial strands. 

In essence, the yellow krypton laser, emis- 
sion has more advantageous absorption po- 
tentials for hemoglobin or melanin than any 
other photocoagulation system. However, 
the small increase (and therefore conversion 
to heat energy) over the YAG and argon 
lasers with hemoglobin and melanin is over- 
whelmingly offset by the power limitations 
of available krypton lasers. The increased 
technical knowledge and involvement neces- 
sary to operate this laser could also be con- 
sidered disadvantageous, although relatively 
inconsequential. At the present time and’ in 
the foreseeable future, the argon laser—with 
its technical reliability, proven effectiveness, 
high absorption by hemoglobin and melanin, 
extremely small coagulation size, high power 
capabilities, and possible absorption poten- 
tiation by intravenously administered flu- 
orescein—still remains the outstanding source 
for the therapeutic photocoagulation of oph- 
thalmic vascular and chorioretinal abnor- 
malities. 


The John A. Hartford Foundation supported the 
entire development and construction of the krypton 
laser as well as the animal evaluation and clinical 
application of this energy source to oplethalmic 
disease. n 

Edward LaBuda, PhD, August M. Johnson, Hen- 
ry Opad, and Joseph Bannon were directly responsi- 
ble for the construction of the krypton laser. 

Eugene Gordon, PhD, director of the Electro-Op- 
tical Division at Bell Telephone Laboratories in 
Murray Hill, NJ, gave assistance. 
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Posttraumatic Intracavernous Aneurysm 


Epistaxis With Monocular Blindness Preceded by Chromatopsia 


James R. Keane, MD, and Andrew Talalla. M D, FRCS, Los Angeles 


Two and a half months after blunt head in- 
jury, a 19-year-old man complained of head- 
aches, repeated nosebleeds, unilateral blindness, 
and numbness below the eye. Angiography re- 
vealed an aneurysm arising from the carotid 
artery in its intracavernous course and extend- 
ing into the sphenoid sinus. This clinical presen- 
tation is typical of the rare traumatic intracavern- 


A Neurysms OF the carotid artery 
within the cavernous sinus comprise less 
than 1% of all intracranial aneurysms en- 
countered at postmortem! and represent 
1.9% of aneurysms reported in a recent 
clinical study.2 


Despite this rarity, the intracavernous an- 
eurysm is generally familiar to the ophthal- 
mologist because of its tendency to act as a 
slowly-expanding mass causing progressive 
unilateral ophthalmoplegia often followed 
by visual failure and facial numbness.? 


A small percentage of aneurysms at this 
site occur following blunt and, less common- 
ly, penetrating head injury. These posttrau- 
matic intracavernous aneurysms do not act 
as slowly-expanding masses but tend to ex- 
pand medially and downwards into the 
sphenoid sinus usually presenting with pro- 
gressively severe, often fatal, epistaxis. 


As unilateral visual loss is almost always 
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ous carotid aneurysm and contrasts with the 
symptoms produced by a slowly expanding 
spontaneous aneurysm at this site. Recognition 
of this posttraumatic clinical syndrome can lead 
to prompt and effective surgery and should re- 
duce the present mortality of approximately 45% 
for these lesions. 


present, the ophthalmologist is frequently 
consulted and should be aware of this un- 
usual but eminently treatable condition. 

Our experience with a recent case illus- 
trates some of the clinical problems involved 
in diagnosing a traumatic intracavernous 
aneurysm, and this report is offered with a 
view towards increasing the awareness of its 
typical clinical presentation. 


Report of a Case 


History.—A 19-year-old man was admitted to 
the hospital after sustaining a head injury 
when the bicycle he was riding was struck by 
an automobile. He was confused and agitated 
but responded appropriately to verbal com- 
mands. His blood pressure was 140/90 mm Hg 
and the pulse rate was 80 beats per minute. 
A laceration was present over the left zygoma. 
He had ecchymoses about both eyes, more so on 
the left, and dried blood was present in both 
nostrils. The left pupil was 1 mm larger than 
the right but both responded briskly to light. 
The optic fundi were normal and eye move- 
ments were full. His sense of smell was not 
tested but the remainder of his nervous system 
was normal œn clinical examination. X-ray films 
of the skull and facial bones demonstrated no 
fracture but showed sphenoid sinus clouding, 
probably representing blood or cerebrospinal 
fluid in association with a subtle fracture 
through the wall of the sphenoid sinus. (Skull 
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x-ray films taken the year before were complete- 
ly normal.) 

He was discharged from the hospital a week 
later, symptom free aside from noting a de- 
crease in his sense of smell and “taste.” 

Ten days after the injury, he first noticed 
numbness below the left eye and inside his 
mouth on the left. 

‘Seventeen days after the accident, the numb- 
ness was joined by a left frontal and retro-or- 
bital headache and he experienced his first 
nosebleed. 

Three weeks after the injury while watching 
television, the patient suddenly noted a “blue- 


Fig 1.—Preoperative photograph showing discolora- 
tion about the left eye and ineffective nasal packing. 








INTRACAVERNOUS ANEURYSM—KEANE & TALALLA 


ness” in his vision. He made the observation’ 


that objects looked normal with the right eye? 


whereas with the left eye objects appeared 
distinct but were blue-tinged and surrounded 
by a blue halo. During the next ten days, he 
noted progressive impairment of vision in the 
left eye and increasingly intense heatlaches. 
The nosebleeds became so severe that he finally 
sought medical advice ten weeks after his acci- 
dent. 

Examination.—The patient was fully con- 
scious and alert but apprehensive, pale, and 
looked ill. Fresh blood exuded from both nos- 
trils and a faint hemorrhagic discoloration en- 
circled the left eye. His blood pressure was 
120/80 mm Hg and the pulse rate was 60 beats 
per minute. Visual acuity and the field of vision 
were normal in the right eye. There was no 
perception of light in the left eye, but he was 
able to detect accurately and repeatedly the 
beam of a bright flashlight directed into the 
blind eye as a sensation of pain in this eye. The 
left pupil was 0.5 mm larger than the right and 
exhibited a brisk consensual but no direct light 
reaction under careful observation. The left 
optic disc was moderately pale and the right 
was normal. Extraocular movements were full. 
A moderate blunting of sensation to a pin in an 
area surrounding the left eye and extending to 
the left upper lip was found. The sense of smell 
could not be tested but the other cranial nerves 
as well as the remainder of the nervous system 
were normal (Fig 1). 

Radiographic Examination.—Conventional 
and polytomographic studies of the orbits dem- 
onstrated opacity of the ethmoid and sþhenoid 
sinuses, with erosion of the sphenoid bone in- 
volving the floor of the sphenoid sinus and the 
left superior orbital fissue and optic foramen. 
An old fracture involved the left lateral ex- 
tremity of the brow. A soft tissue mass filled 


Fig 2.—Left carotid angiogram views demonstrating intracavernous carotid aneurysm extending 


into sphenoid sinus. 
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Fig 3.—Immediate postoperative right carotid angiogram views showing lack of aneurysm filling. 


two thirds of the nasopharynx, suggesting a 
nasopharyngeal tumor. 

Progress.—His epistaxis became more severe 
and persisted despite nasal packing, and he 
required a transfusion of four units of blood 
Rhinoscopy revealed a deep left intranasal 
mass which was thought to be a highly-vascular 
malignant tumor. Biopsy was recommended but 
because of the uncertain nature of the destruc- 
tive mass, cerebral angiography was performed. 

A left carotid angiogram showed a large 
multilobular aneurysm arising from the intra- 
cavernous portion of the internal carotid artery 
and extending into the sphenoid sinus (Fig 2). 
The aneurysm was thought to be partially filled 
with blood clot and its true size much larger 
than the contrast-opacified mass because of the 
extensive bony destruction seen on the plain 
x-ray films and the presence of the large naso- 
pharyngeal mass. Immediate surgery was per- 
formed. 

Operation.—Through a frontal craniotomy, a 
silver clip was placed across the left internal 
carotid artery to occlude it as it emerged from 
the cavernous sinus. The left internal carotid 
artery in the neck was occluded with ligatures 
and a transfixing silk suture. The aneurysm 
was thereby isolated or “trapped.” 

-Subsequent Course.—He made an uneventful 
recovery from the operation; the epistaxis 
promptly ceased and his headache was gone. 
An immediate postoperative angiogram showed 
that the aneurysm failed to fill with contrast. 
The vascularization of the left cerebral hemi- 
sphere was normal and had been taken over by 
the right carotid artery (Fig 3). 

When seen’ one year later, there had been no 
recurrence of headache or nosebleeds. The left 
eye remained blind with marked optic atrophy 


i Ja normal retinal vessels, the ophthalmic ar- 





Fig 4.—One year postoperative photograph outlining 
area of sensory decrease. 


tery being supplied through external carotid 
anastomoses. Sensation was diminished over 
parts of the ophthalmic and maxillary divisions 
of the left trigeminal nerve (Fig 4). 


é Comment 


The monocular cyanopsia our patient ex- 
perienced provided good documentation of 


the course of his visual loss. Chromatopsia is , 
most often binocular and a result of drug \ 
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intoxication, but has been reported occasion- 
ally in a wide variety of diseases of the 
retina and optic nerve.t Monocular chroma- 
topsia is uncommon, and is a most unusual 
manifestation of optic nerve compression. 

Carotid aneurysms within the cavernous 
sinus present in one of three ways. The 
commonest presentation is that of a slowly 
expanding mass with compression of the 
structures within the cavernous sinus. Once 
an aneurysm becomes sufficiently enlarged, 
rupture is less common, presumably because 
of the protection afforded by the laminated 
thrombus lining its walls. Aneurysms in the 
cavernous sinus receiye additional support 
from the surrounding dura. All carotid an- 
eurysm sites favor women,? but these spon- 
taneous intracavernous aneurysms are par- 
ticularly prone to affect middle-aged and 
elderly women.è The typical clinical syn- 
drome is that of headache associated with 
slowly progressive unilateral ophthalmople- 
gia, often followed by ipsilateral visual loss 
and sensory impairment in the trigeminal 
distribution.? Very rarely, medial and down- 
ward expansion into the sphenoid sinus will 
produce epistaxis.5-7 

Undoubtedly, many of the intracavernous 
aneurysms rupture when still small and 
asymptomatic to produce a carotid-cavernous 
fistula which usually manifests itself as uni- 
lateral proptosis with an orbital bruit. Only 
rarely can an aneurysm be identified in 
studies of such fistulae, but presumably this 
is a major mechanism for the development 
of both spontaneous and delayed traumatic 
carotid-cavernous fistulae. 

Our patient represents the least common 
type—the posttraumatic intracavernous an- 
eurysm. The clinical evolution in reported 
instances of this uncommon aneurysm is 
remarkably constant and differs from that of 
patients with spontaneous intracavernous 
aneurysms. The typical history is that of a 
young man (the age and sex correlate with 
the incidence of head trauma) who awakens 
from coma secondary to major, usually 
blunt, head trauma in a traffic accident. 
Unilateral blindness is noted by the patient 
when he regains his senses although occa- 
sionally delayed blindness occurs as in our 
case. Although the third, fourth, fifth, and 
sixth cranial nerves are often affected, either 
ipsilaterally or bilaterally at the time of 
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trauma, less frequently these cranial nerveSe 


are gradually involved by the expanding 
aneurysm. X-ray films nearly always reveal 
evidence of an anterior basal skull fracture. 

Within one or two weeks to many months, 
he experiences the onset of repeated nose- 
bleeds of increasing frequency and severity. 
The number and pattern of the epistaxes 
vary but the initial nosebleed is rarely if 
ever fatal. In nearly half the cases reported, 
the patient dies as a result of the profuse 
hemorrhage before diagnosis, or, as in sever- 
al cases, despite carotid ligation alone.5:6:8 If 
the diagnosis is suspected, angiography re- 
veals the aneurysm arising from the carotid 
artery in the cavernous sinus and extending 
into the sphenoid sinus. ‘ 

Epistaxis from a traumatic intracavernous 
aneurysm has been documented for at least 
100 years,® but the exact incidence of these 
aneurysms remains unknown. Van Beuse- 
kom et al in 1966,5 in a careful review of the 
literature, found 27 cases of epistaxis from 
proven posttraumatic carotid aneurysms. 
Since then, reports of 11 additional cases 
following blunt trauma’:!°1° and two cases 
following penetrating injuries'?:18 have been 
made known to us. This apparent increase 
in incidence probably reflects a mounting 
clinical awareness of the posttraumatic in- 
tracavernous aneurysms, the proliferation of 
automobiles with the associated increase in 
blunt head trauma, and the more frequent 
resort to cerebral angiography in the man- 
agement of such injured patients. 

The relationship of these aneurysms to 
trauma is convincing in nearly all reported 
cases. Indeed, a fracture through the adja- 
cent wall of the sphenoid sinus would seem 
the most likely way to explain the prefer- 
ence of posttraumatic aneurysms to expand 
medially from the cavernous sinus into the 
sphenoid sinus. McCormick and Beals* per- 
formed a thorough clinical and pathological 
study of an intracavernous aneurysm in a 
70-year-old man who presented with epi- 
staxis following head trauma. They suggested 
that trauma acts to encourage rupture of a 
preexisting carotid aneurysm rather than to 
damage the normal carotid artery in the 
sinus to initiate aneurysm formation. This is 
undoubtedly true in some instances (cer- 
tainly in those instanges where the trauma 


\ 
} 


was surgical biopsy5), but the theory OK. 
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trauma to a previously normal carotid ar- 
tery is easier for us to reconcile with the 
striking difference in age, sex, and clinical 
course of patients with a traumatic carotid 
aneurysm as compared to those with the 
spontaneous variety. 

In contrast to current discussion about the 
timing and techniques of treatment of most 
intracranial aneurysms, there is no debate 
about the immediate need and, we feel, little 
choice about the type of surgical interven- 
tion when a traumatic aneurysm is actively 
bleeding into the sphenoid sinus. Only one 
example of a spontaneous cessation of epi- 
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ed his own carotid artery at each bleed.15 
Several fatal exsanguinations have occurred 
despite carotid ligation alone. Immediate 
single stage occlusion of the carotid artery 
above and below the aneurysm appears to 
be the minimal procedure required to stop 
the hemorrhage. Fortunately, the youth of 
most of the patients minimizes the morbidi- 
ty of such a procedure. 


Robert Scanlon, MD, interpreted the radiographic 
studies. S. K. Zimmer, PhD, translated the Polish 
language articles. 


Key Words.—Trauma; aneurysm; carotid ar- 
tery; cavernous sinus; monocular blindness; 


staxis from an aneurysm is known to us, and epistaxis: carotid ligation; facial numbness; 
this involved a resourceful man who ocelud- chromatopsia. 
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Malignant glaucoma is a disease process in 
which the entire anterior chamber becomes uni- 
formly shallow with forward movement of the lens- 
iris diaphram with pooling of aqueous within or 
behind the vitreous and elevated intraocular pres- 
sure. Classically, this has been described as 
limited to cases occurring following glaucoma sur- 
gery. A case is presented in which malignant glau- 


Mauicnanr glaucoma has been the 
dreaded complication of surgery for glau- 
coma since first described by von Graefe in 
1869.1 Malignant glaucoma is defined as in- 
creased intraocular pressure occurring with 
shallowing of the entire anterior chamber 
apparently due to a forward movement of 
the lens-iris diaphragm. This is classically 
described as occurring after surgery. How- 
ever, recently Offret? has described cases re- 
sembling malignant glaucoma in every way, 
which occurred in eyes not previously un- 
dergoing surgery. These cases occurred in 
the fellow eyes of patients with classical 
postoperative malignant glaucoma in one 
eye. This was brought to our attention by 
Levene? who also described two such cases 
and has elaborated on this concept. 

The purpose of this communication is to 
detail and document an additional case and 
to emphasize the mechanism and role of 
miotics in inducing malignant glaucoma. In 
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Miotic-Induce¢ 


John C. Rieser. MD. an 


coma developed without antecedent surgery. On 
the basis of this case and a review of similar cases 
in the literature, it is postulated that miotics’ can 
induce malignant glaucoma. The extreme shallow- 
ing of the central anterior chamber is the impor- 
tant feature in the clinical recognition of this dis- 
ease process, differentiating it from pupillary 
block angle-closure glaucoma. 


addition, an attempt will be made to differ- 
entiate this type of malignant glaucoma from 
the common pupillary block type of angle- 
closure glaucoma. 


Report of a Case 


An 80-year-old white man first came to our 
Glaucoma Service in August 1970. He had a 
history of trauma to the left eye at th® age of 
16 resulting in no light perception, and has had 
chronic anterior uveitis in the right eye for the 
last two years for which he had been and was 
currently being treated with atropine. There 
was no other significant past ocular history, and 
there was no family history of glaucoma, cata- 
racts, and blindness. The general medical histo- 
ry revealed complete heart block treated with a 
pacemaker, carcinoma of the tongue with me- 
tastases to the cervical nodes, treated by radical 
surgery and irradiation, and mild vascular hy- 
pertension under no treatment. 

On initial examination visual acuity was 
4/400 best corrected OD and no light percep- 
tion OS. The visual field in the right eye by 
confrontation was full. In the right eye the 
anterior segment was normal except for very 
fine white dandruff-like keratitic precipitates 
on the endothelial surface. The anterior cham- 
ber was deep and clear (Fig 1). The iris had 
normal architecture. The pupillary margin re- 
vealed atrophy with similar white particles as 
noted on the posterior surface of the corne 
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Fig 1.—Slit-lamp photograph OD taken at initial 
examination at angle of 40° on Aug 27, 1970, when 
patient was taking atropine 1% four times daily. 


The pupil was 5 mm and nonreactive to light. 
In the left eye were large, white, dandruff-like 
keratitic precipitates (KPs) on the endothelial 
surface of the cornea extending into the ante- 
rior chamber. The anterior chamber was deep 
and clear. The iris was slightly atrophic with a 
3 mm pupil nonreactive to light. Goldmann 
applanation tensions were 22 mm Hg OD and 
33 mm Hg OS. The ocular media revealed a 
moderately dense nuclear cataract with essen- 
tially clear cortex on the right and a more 
advanced cataractous change OS. With the 
Goldmann fundus lens and slit-lamp evaluation, 
the right optic cup was observed to be deep, 
extending from the temporal to nasal margin 
with “moderately severe atrophy. There were 
gécasional fine vessels visible in the depths of 
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Fig 2.—Angle of 40°, Sept 3, 1970, when patient 
was taking pilocarpine 4% OD four times daily; no 
atropine for one week. 


the cup. The left dise was difficult to evaluate 
because of the opacities in the media. Slit-lamp 
gonioscopy revealed a wide open angle to the 
ciliary body band with diffuse moderate pig- 
mentation over the entire trabeculum. There 
was no evidence of angle recession or peripher- 
al anterior synechiae in the right eye. The left 
eye revealed partial closure with only small 
areas of trabecular meshwork seen. There were 
many peripheral anterior synechiae and the 
angle was thought to be secondarily closed. 

The atropine was discontinued OD. Slit-lamp 
photographs were taken to demonstrate the 
pseudoexfoliative KPs. On Aug 27, 1970, after 
two days without atropine, the intraocular 
pressure was 42 mm Hg OD and 30 mm Hg 
OS. The anterior chamber remained deep. Ad- 
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ministration of pilocarpine 4%, two drops four 
times daily, was started in both eyes. The 
anterior chamber promptly shallowed so that 
on Sept 3, 1970, the intraocular pressure was 54 
mm Hg in the right eye and 13 mm Hg in the 
left ey@ (Fig 2). Slit-lamp gonioscopy OD re- 
vealed a closed angle for 360°. The left eye was 
unchanged. 

‘Acetazolamide (Diamox) and oral doses of 
glycerine were started, and intraocular pressure 
dropped to 14 mm Hg. However, the angle 
remained closed. Because of the angle closure 
and the shallowing of the entire anterior cham- 
ber as a result of pilocarpine, the possibility of 
a malignant glaucoma was entertained, even 
though the eye had not undergone previous 
antiglaucoma surgery. Accordingly, the pilcear- 
pine was discontinued. 


The patient was admitted to the hospital 
where he was treated with acetazolamide, 250 
mg orally four times daily; mannitol, 2 gm/kg; 
atropine 1%, two drops OD four times daily; 
and phenylephrine 10%, two drops OD four 
times daily. The angle opened OD, and the 
anterior chamber deepened (Fig 3). 


On follow-up examinations after discharge 
from the hospital, the anterior chamber re- 
mained deep and the pressure was controlled 
between 12 mm Hg and 17 mm Hg OD with 
atropine 1%, two drops four times daily, and 
acetazolamide, 250 mg orally four times daily. 
The atropine was discontinued on Sept 29, 
1970, 19 days after beginning atropine therapy. 
On the 15th of October, the pressure was noted 
to be 44 mm Hg OD and 18 mm Hg OS. The 
anterior chamber was again shallow OD, and 
the angle was closed. Again the patient was 
treated orally with glycerine. However, the 
pressure remained elevated and the angle clo- 
sure persisted. On Oct 16, 1970, he was started 
on atropine therapy, 3% OD four times daily, 
in addition to the orally administered acetazol- 
amide, 250 mg four times daily, and phenyl- 
ephrine 10% OD, four times daily. The chamber 
deepened within 24 hours. On Oct 20, 1970, 
phakodonesis was first observed OD. The ante- 
rior chamber remained deep throughout the 
month of October. 


On Nov 5, 1970, despite continued treatment 
with the above-mentioned drugs, the anterior 
chamber began to become uniformly shallow 
with a closed angle on gonioscopy. Atropine 
was increased to 4% and phenylephrine 10% 
and acetazolamide were continued. There was 
no change in the anterior chamber depth, and 
the angle OD remained closed. The patient was 
also started on therapy of 30 ml of 50% glycer- 
ol four times daily for four days, but he experi- 
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Fig 3.—Angle of 40°, Sept 20, 1970, after taking 
atropine 1% and acetazolamide 250 mg OD four times 
daily; no pilocarpine for three weeks. 


enced emesis and this had to be discontinued. 
He was again admitted to the hospital on Nov 
24, 1970 (Fig 4). 

Because of the behavior of the anterior 
chamber and its response to pilocarpine and 
atropine, it was thought that this case repre- 
sented one of miotic induced malignant glau- 
coma in a previously unoperated on eye. Ac- 
cordingly, as an initial procedure in the right 
eye, a posterior sclerotomy was done through 
the pars plana with aspiration of aqueous from 
the vitreous and incision of the posterior and 
anterior vitreous according to the technique 
described by Chandler.4 Following the posteri- 
or sclerotomy, on attempting to reform the 
anterior chamber by injection, both saline and 
air rapidly left the anterior chamber, the eye 
became hard, and the anterior chamber became 
flat. The injected saline and air could be aspi- 
rated from the posterior portion of the globe. 
Eventually, the anterior chamber was partially 
reformed with saline. 

Postoperatively, the patient was given atro- 
pine 1% ointment twice daily. Since surgery, 
the anterior chamber has remained deep with 
elevation of the intraocular pressure to the low 
30s. When last seen on Feb 12, 1971, the 
intraocular pressure OD was 31 mm Hg with a 
deep anterior chamber (Fig 5). 

In summary, this 80-year-old white man had 
pseudoexfoliation and open-angle glaucoma 
while treated with afropine. The anterior 
chamber shallowed and the angle closed whets. 
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Fig 4.—Angle of 40°, Nov 24, 1970, with the 
patient using atropine 4%, phenylephrine 10%, and 
acetazolamide 250 mg OD four times daily. Pre- 
Operative pars plana vitreous puncture with aspiration. 


the atropine was discontinued and he was 
placed on pilocarpine treatment. 

Mydriatics and cycloplegics caused the ante- 
rior chamber to reform. However, mydriatics 
and cycloplegic therapy soon became ineffective 
with flattening of the anterior chamber, and a 
posterior sclerotomy with vitreous puncture 
and aspiration of aqueous with injection of 
saline gnto the anterior chamber was per- 
formed. The operation. was characterized by 
collapse of the anterior chamber after in jection 
of saline and air into the anterior chamber and 
the recovery of these substances from the pos- 
terior portion of the globe. Since surgery, the 
anterior chamber has remained well formed 
with only moderate elevation of the intraocular 
pressure. 


Comment 


The present case illustrates an anterior 
chamber which was very deep centrally 
when first seen. The chamber angles were 
open beyond the ciliary body band on gon- 
ioscopy. At this time the patient was taking 
cycloplegics for a presumed anterior uveitis. 
Upon discontinuing the cycloplegics and in- 
stituting pilecarpine therapy for the in- 
creased intraocular pressure, the anterior 
chamber promptly shallowed uniformly and 
the angle closed. However, this was not 
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Fig 5.—Angle of 40°, Feb 13, 1971, with the pa- 
tient using atropine 1% OD twice daily 214 months 
after undergoing pars plana vitreous puncture with as- 
piration. 


thought to be a case of primary angle-clo- 
sure glaucoma with iris bombe. The distinc- 
tion in this case is marked shallowing of the 
central and peripheral anterior chamber. 
The entire lens-iris diaphragm moved for- 
ward. On using mydriatics, cycloplegics, ace- 
tazolamide, and osmotic therapy, the ante- 
rior chamber deepened, and the patient was 
maintained on a regimen of mydriatics, cy- 
cloplegics, and acetazolamide with normal 
ocular pressure and open angles. However, 
as is so often the case in malignant glau- 
coma, the mydriatics, cycloplegics, and car- 
bonic anhydrase inhibitors failed to main- 
tain continually the depth of the anterior 
chamber. Upon reclosure of the angles and 
shallowing of the anterior chamber, the pa- 
tient underwent a posterior sclerotomy with 
release of trapped aqueous and incision of 
the hyaloid faces. During surgery, as de- 
scribed by Shaffer,5 
to the surprise of the surgeons, saline 
flowed into the anterior chamber and 
went back through the pupil; the vitreous 
came forward; the eye became hard and 
no chamber was formed. 
Since this surgical procedure, classically de- 
scribed by Chandler‘ as being effective in 
malignant glaucoma, the anterior chamber 
has remained deep both centrally and pe- 
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ripherally with open angle and moderate ele- 
vation of ocular pressure. 

It has long been known that the anterior 
chamber will become shallow following the 
use of miotics. Wilkie et alë have quantita- 
tively documented this phenomenon. There 
are also well-known cases that have been 
induced into angle-closure glaucoma with 
the use of miotics.7 It also appears that 
malignant glaucoma can be induced by 
miotics. In 1964, Rogers in his doctorate 
thesis summarized the world literature on 
malignant glaucoma. He collected some 110 
cases of malignant glaucoma. The majority 
of cases were postsurgical, but review of his 
writing reveals nine without antecedent sur- 
gery. These included four cases by Offret.? 
Gorin® presented two such cases not classi- 
fied as malignant glaucoma. Levene? has 
also presented two similar cases. From an 
analysis of these and our present case, ma- 
lignant glaucoma can occur without antece- 
dent surgery and can be induced by weak 
miotics. The importance of these cases is 
that none was recognized as being malig- 
nant glaucoma and all did poorly following 
conventional antiglaucomatous surgery. 

It is suggested that malignant glaucoma 
occurs along a continuous spectrum: from 
spontaneous, to miotic induced, to surgically 
induced. A careful search of the literature 
has failed to reveal a clear-cut case of spon- 
taneously occurring malignant glaucoma. 
However, the ubiquitous use of miotics in 
glaucoma may have obscured this type case. 
There is a larger, but so far unrecognized, 
group of patients who in response to weak 
miotics develop malignant glaucoma (‘Ta- 
ble). The present case represents this group. 
Finally, there is a group of cases of well-doc- 
umented malignant glaucoma which occurs 
following a surgical procedure. This is re- 
ported to occur in from 2% to 4% of pa- 
tients operated on for angle-closure glau- 
coma, acute and chronic.'? In the literature 
only the last category is considered to be 
malignant glaucoma. 

Offret? uses the term malignant glaucoma 
“primitif” for the fellow eye of the patient 
that had malignant glaucoma following sur- 
gery, but does not recognize the possible 
role of miotics. This tendency to develop 
malignant glaucoma in the fellow eye is well 
_ recognized and is probably related to the 
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fact that the other eye has been treated with" 
miotics. The fellow eye is predisposed by 
some anatomic or physiologic factor to de- 
velop malignant glaucoma. 

If miotics induce malignant glaucoma, 
then why don’t we see this condition, more 
frequently? Instead, we usually see typical 
pupillary block angle-closure glaucoma in- 
duced by miotics. There must be additional 
operative factors. There are two possible 
factors involved protecting the susceptible 
angle-closure eye from malignant glaucoma. 
One may be a lax peripheral iris which 
responds to an accumulation of aqueous in 
the posterior chamber by assuming an iris 
bombe position and occluding the trabecular 
meshwork and producing classical angle clo- 
sure. The central anterior chamber thus re- 
mains relatively deep. 

The other factor may be a firm, intact, 
taut zonular membrane which holds the lens 
in a posterior position, preventing its for- 
ward movement, with miotics offering a bar- 
rier to the posterior flow of aqueous. It has 
been proposed that lax zonules may contrib- 
ute to the development of malignant glau- 
coma.5.9,10 Certainly lax zonules would facil- 
itate forward movement of the lens-iris 
diaphragm and pupillary block with miotics 
and also allow for the posterior circulation 
of aqueous. Malignant glaucoma has been 
described as occurring more readily in eyes 
with a history of trauma and where surgery 
for glaucoma has been especially traumatic 
resulting in an area of broken zonules. 
Phakodonesis is extremely common in eyes 
with pseudoexfoliation of the lens -capsule.!! 

The preoperative distinction of miotic- 
induced malignant glaucoma from pupillary 
block angle-closure glaucoma is important 
because the therapy of each is different. In 
angle-closure glaucoma the peripheral iris 
occludes the trabecular meshwork and closes 
the angle of the eye, while the central ante- 
rior chamber remains formed. In malignant 
glaucoma the entire anterior chamber be- 
comes uniformly shallowed both centrally 
and peripherally. Obviously, not all cases of 
malignant glaucoma can be recognized prior 
to surgical intervention because many cases 
of angle-closure glaucoma appear with a 
shallow anterior chamber as well as a closed 
peripheral angle. However, the shalloveness 
of the central anterior chamber in cases of 
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Preoperative Miotic Induced Malignant Glaucoma* 


Source Age/Sex Response to Pilocarpine 
Chandler and Grant!2 
Case 4 ZIF OD, |OP} increase; OS, 
| IOP increase (no men- 
tion of anterior cham- 
° ber depth) 
Case 5 69/F OD, increased IOP (no 


mention of anterior 
chamber depth); OS, 
increased IOP (no men- 
tion of anterior chamber 


Case 26 42/F OU, increased IOP, flat 
anterior chamber 
Verdaquer, cited by 
Rogers 63/F OU, increased IOP (no 
° mention of anterior 
chamber depth) 
Frezotti and Gentili13 66/F OD, increased IOP (no 


mention of anterior 


on atropine 
RRR ie ae eS e ee ea gle gies as SME ae SI 
Gorin? 


anterior chamber and normal IOP, ICCE 
Levene3 


Case 1 37/F OD, shallow anterior 
chamber, inc 
o 
Case 6 57/F OD, increased IOP, flat 


anterior chamber cycloplegics, controlled 
Rieser and Schwartz 


anterior chamber 
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Course 


OD, peripheral iridectomy, malignant 
glaucoma atropine and phenyle- 
phrine, controlled; OS, iridectomy, 
malignant glaucoma, enucleation 
(first eye) 


OD, peripheral iridectomy, flat anterior 
chamber, ICCE} with vitreous loss, 
flat anterior chamber, posterior 
sclerotomy, peripheral iridectomy and 
air injection, controlled; OS, subcon- 
junctival phenylephrine and atropine, 
peripheral iridectomy and atropine, 
controlled 


OU, cycloidiathermy and DFP+ 










OU, iridencleisis OS, posterior 
sclerotomy 


OD, dichlorphenamide, sclerotomy and 
iridectomy, flat anterior chamber and 
increased IOP, atropine, phenyle- 
phrine, and urea, normal anterior 
chamber depth and IOP, maintained 


th) 


OP, very 
ior chamber 


OP, flat 


OS, ICCE with full iridectomy 


OD, mydriatics, deep anterior chamber 


OD, acetazolamide and osmotic agents, 
no change, discontinued pilocarpine, 
decreased IOP and anterior chamber 
deepened, mydriatics and cyclop- 
legics, controlled; OS, discontinued 
pilocarpine, continued acetazolamide, 
IOP from 31 to 32 mm Hg with deep 
anterior chamber, peripheral 
iridectomy, malignant glaucoma, 
ECCE} with vitreous loss posterior 
sclerotomy three times 


OD, peripheral iridectomy, mydriatics, 


reased IOP 


OP, flat OD, atropine, phenylephrine, acetazo- 
lamide, initially decreased IOP and 
deep anterior chamber, later 
increased IOP and flat anterior 
chamber, posterior sclerotomy and 
vitreous incision and aspiration, deep 
anterior chamber, borderline IOP, 
maintained on atropine 


* Included in the Table are only those cases from the literature in which a sufficiently detailed description 


is given to substantiate the diagnosis of preoperative miotic induced malignant glaucoma. 
t IOP indicates intraocular pressure; ICCE, intracapsular cataract extraction; DFP, diisopropyl fluorophos- 


phate; ECCE, extracapsular cataract extraction. 


miotic-induced malignant glaucoma is most 
characteristic with uniform absence of the 
anterior chamber with forward movement of 
the, lens. 

» ‘The state of the fellow eye may be help- 


ful. If there is a great difference between the 
depths of the anterior chambers in the eye 
with ‘‘angle-closure” and the “normal” fel- 
low eye, then perhaps the angle-closure eye 
is really malignant glaucoma. Gorin® men- 
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tions that the differences in depth of the 
fellow eye may be a clue. 

The importance of recognizing malignant 
glaucoma in any of its forms is its preven- 
tion. If a patient presents with angle-closure 
glaucoma and is treated with miotics with- 
out improvement, or, in fact, responds para- 
doxically with further shallowing of the an- 
terior chamber and increased intraocular 
pressure, this represents miotic-induced ma- 
lignant glaucoma. If the fellow eye, which is 
supposedly normal, is treated in turn with 
miotics and demonstrates increased intra- 
ocular pressure with shallowing of the entire 
anterior chamber, then a miotic-induced ma- 
lignant glaucoma is apparent. It is of great 
importance that the depth of the anterior 
chamber be closely monitored following the 
institution of miotic therapy. 

Chandler et al!°.12 have described similar 
shallowing of the anterior chamber follow- 


ing the use of miotics or the discontinuance: 
of cycloplegics in the postoperative angle- 
closure eye. In such a case miotics should 
be avoided. Carbonic anhydrase inhibitors 
should be utilized if the pressure is elevated. 
If this fails to normalize the pressure, then 
mydriatic-cycloplegic therapy should in- 
stituted. 

Because of the difficulties in identification 
of malignant glaucoma, it is essential that 
all patients given pilocarpine be observed 
closely to recognize early any tendency to- 
wards the development of miotic induced 
malignant glaucoma or angle closure. At our 
present state of knowledge, it is impossible 
to determine which patients on miotic thera- 
py will form pupillary block angle-closure 
glaucoma and which will go on to malignant 
glaucoma. Objective monitoring of the ante- 
rior chamber depth by photography or 
pachymetry may be useful. 
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The Uvea 


T. F. Schlaegel, Jr., MD, Indianapolis 


Once AGAIN the focus will be on clini- 
cal uveitis derived from articles published 
(with occasional exception) between mid- 
1970 and October 1971. We are sorry for 
those articles omitted from oversight or from 
space limitations. Treatment for specific 
syndromes will be considered under their 


diagnostic categories. It is hoped that the | 
alphabetical arrangement will assist the 


reader, Meee fe 


Diagnostic categories: 
Angiostrongyliasis 
Aphakia 
Arthritis 
Aspergillosis 
Atypical mycobacteria 
Behcet’s disease 
Candida albicans iritis 
Calotropis iridocyclitis 
Caterpillar hairs 
Coccidioidomycosis 
Cryptococcosis 
Cysticercosis 
Cytomegalochorioretinitis 3 
Endophthalmitis phacoanaphylactica 
Gnatostomiasis 
Herpes simplex 
Herpes zoster 
Histoplasmosis 
Leprosy 
Leptospirosis 
Listerellosis 
Loaiasis 
Metastatic endophthalmitis 
Multiple sclerosis 
Nematodiasis 
Onchocerciasis 
Ophthalmomyiasis 
Periarteritis 
Peripheral uveitis 
Perivasculitis 
Pigment epitheliopathy 
Postoperative endophthalmitis 


Submitted for publication Dec 1, 1971. 

From the Department of Ophthalmology, Indiana 
University-Purdue University School of Medicine, 
Indianapolis. 

Reprint requests to Department of Ophthalmolo- 
ey; 1100 W Michigan St; Indianapolis 46202 (Dr. 

hlaegel). 


Psoriatic arthritis 
Reiter’s syndrome 
Sarcoidosis 

Serum sickness 
Sporotrichosis 

Still’s disease 
Streptococcosis 
Subacute sclerosing panencephalitis 
Sympathetic ophthalmia 
Toxocariasis 
Toxoplasmosis 


- Tuberculosis 


Viruses 
Vogt-Koyanagi-Harada 
Diagnostic measures: 
Aqueous antibodies 
Aqueous protein 
Aqueous titers 


e Classification of fluorescence 
Electro- oculogram 


Fluorescein iridography 
Fluorescence of optic disc 
Kveim 
Lactic dehydrogenase 
_ Skin test booster effect 
_ Toxoplasmin skin test 
"Differential diagnosis: 


~ Amino- aciduria — 


Central serous retinopathy 
Choroidal atrophies 


- Coats’ disease 


- Drusen 
Drusen of the optic disc 
Familial exudative vitreoretinopathy 
Glaucomatocyclitic crises 
Heterochromia of the iris 
Ischemic ocular inflammation 
Macular degenerations 
Malignant melanoma 
=- Nevi in the macula | 
Nevoxanthoendothelioma 
Pigment cells in anterior chamber 
Pigmentary retinopathy 
Senile macular degeneration 
Sickle cell retinopathy 
Solar retinitis 
General considerations: 
Age and sex 
Blindness in uveitis 
Cycloplegics 
Experimental uveitis 
Geographic factors 


Arch Ophthal—Vel 87, June 1972 





714 


Heparin-precipitable fraction 
Immunologic factors 
Menopause 
Pathogenesis of uveitis 
Retinochoroidal anastomosis 
Reviews 
Stress 

Nonspecific treatment: 

` Antilymphocyte globulin 

Corticosteroids 
Immunosuppressive agents 
Interferon 
Medrysone 
Penetration of medications 
Phenylbutazone 
Phenylephrine hydrochloride 
Photocoagulation 

Complications: 
Annular peripheral retinal detachment 
Band-shaped keratopathy in childhood 
Cataract 
Intraocular pressure 
Iritis from dexamethasone 
Macular edema 
Mydriasis and ptosis 
Recurrence of uveitis 


Diagnostic Categories 


A case of angiostrongyliasis in Thailand is 
of interest because of its simulation of retini- 
tis pigmentosa, the movement of the worm 
from vitreous into anterior chamber, and the 
worm’s extraction by corneal section.! There 
was an associated eosinophilic meningitis. 
Uveitis in aphakia remains of dubious 
etiology.2, While monoarticular-onset, juve- 
nile rheumatoid arthritis patients eventually 
develop only minimal articular disability, 
the threat of iridocyclitis and possible blind- 
ness is more common in this mild type.’ 
Aspergillosis was found to be a cause of 
severe endophthalmitis which followed in- 
travenous self-injection of addictive drugs 
through contaminated needles.* 

Atypical mycobacteria were not believed 
to be a likely direct cause of clinical 
uveitis. In 12 cases of Behcet’s disease, a 
new neurologic manifestation, that of benign 
intracranial hypertension, was described.’ 
Electroretinogram (ERG) findings in Beh- 
cet’s disease are similar to but sufficiently 
different from those of tapetoretinal degen- 
erations to be useful.” The onset of symptoms 
and the major relapses of Behcet’s syn- 
drome were found at times when the balance 
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of the patient’s dependent role was upset.’ o 


All ten patients studied had severe character 
disorders. Discouragement about the treat- 
ment of Behçet’s disease is again document- 
ed by a case followed up through three 
phases of therapy.? Behcet’s was again re- 
ported to be the commonest uveitis diagno- 
sis in Japan.’ 

Candida albicans septicemia led to iritis 
following surgery!! (candidiasis is seen es- 
pecially after administration of large doses 
of antibiotics). A toxic iridocyclitis occurred 
from the plant juice of Calotropis.'* Photo- 
coagulation!? has been used to stop the 
migration of caterpillar hairs in the fundus, 
and further studies of their migration have 
been made.!4 Whitish granulomas scattered 
in the fundus of a patient were found on 
pathologic examination!® to be due to Coceid- 
ioides immitis. A case of probable crypto- 
coccal uveitis is reported to emphasize the 
value of the latex slide agglutination test 
and the use of hypertonic sucrose media for 
cultural identification.!®° Three more cases 
of subretinal cysticercosis emphasize the 
importance of extraction before the eventual 
development of phthisis bulbi." A case of 
cytomegalochorioretinitis was reported in a 
newborn,!® in an adult after kidney trans- 
plant,!9 and in an adult with Hodgkin’s 
disease.2° There has appeared an excellent 
clinicohistopathologic correlation of cyto- 
megalic disease with colored fundus photo- 
graphs.?! Once again the importance of 
intracapsular extraction to prevent end- 
ophthalmitis phacoanaphylactica is men- 
tioned, and the courage to extract a cataract 
or cataractous material from an injured eye 
is lauded.22 Thus, a cataract extraction 
should be considered before attempting enu- 
cleation since the lens may be the source of 
the inflammation. Gnathostomiasis has now 
been reported endemically from Mexigo** 
and has appeared in the United States*4 in a 


woman who had been in the Phillipines 31% , 


years previously. Herpetic keratouveitis has 
become increasingly important as a cause of 
visual impairment.25 Herpes simplex has 
again been shown to be a cause of a unique 
chorioretinal scarring.2° The herpes virus 
may not grow when aqueous i$ tapped even 
though its presence can be documented by 
tagging with fluorescein?’ or demonstrated 
by electron microscopy.28 Medrysone has 
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not been found to be an effective substitute 
for corticosteroids in the treatment of herpes 
simplex disease.*® Phenylbutazone (Butazoli- 
din) should be considered although predni- 
sone has again been shown to be tolerated in 
the treatment of herpetic chorioretinitis.2° 
Subconjunctival injection in animals of ade- 
nine arabinoside and cytarabine has had a 
beneficial effect on herpetic iritis.?! The vast 
majority of patients with herpes zoster are 
between 60 and 80 years old: there is no sex 
predilection, but there is a peak incidence in 
the spring and fall. Iritis occurs in about 
50% of such patients.*? Immunoglobulin A 
deficiency in a 7-year-old boy seemed to 
predispose to herpes zoster ophthalmicus.** 
Two articles have demonstrated the pres- 
ence of new blood vessels in histoplasmic 
choroiditis,*° the logical therapy for which 
is photocoagulation despite the negative re- 
sults in a controlled study.** A follow-up 
investigation revealed that, although histo- 
plasmic choroiditis is equally frequent in 
men and women, men have their seeond 
macula involved more frequently.**7 A geo- 
graphic study*S showed a correlation be- 
tween histoplasmin skin test sensitivity and 
the diagnosis of presumed histoplasmic cho- 
roiditis. The results of the experimental in- 
noculation of Histoplasma duboisii have 
been reported,’ but the most exciting news 
of the year in regard to histoplasmic cho- 
roiditi® was the report of a good animal 
model.#° Albino rabbits injected intrave- 
nously with H capsulatum developed dis- 
creet nodular lesions in the choroid which on 
clinical examination were comparable to 
those seen in man. The organisms could be 
identified only during the acute period of 
infection of about four weeks. This period of 
four weeks may explain the previously futile 
attempts to identify organisms. An epidemi- 
ologig study confirms further the suspected 
role of H capsulatum in the etiology of 
presumed histoplasmic choroiditis.41 


The ocular signs of leprosy have been 
reviewed,*2 and atrophy of the iris stimu- 
lating essential iris atrophy has been ob- 
served.*? Secondary amyloidosis with a 
predilection for the choriocapillaris, Bruch’s 
membrane, nd larger choroidal vessels has 
been found in leprosy.‘ Leptospirosis as a 
caust of uveitis is relatively common in 
some areas. One report gives the results of a 


pae ati r +p . Mil ate 
$ K a Se) IARTA Pay- Ee i —_ 
ae hopes pS 


THE UVEA—SCHLAEGEL 


Arch Ophthal—Vol 87, June 1972 


715 


survey in Hungary.*® A German article re- 
vealed an incidence for leptospirosis of 1% 
among uveitis patients.4® Vitreous opacities 
are still a characteristic feature. The first 
case of congenital listerellosis with ocular 
involvement has been reported.47 A temale 
Loa Loa worm was removed from under the 
bulbar conjunctiva of the eye of a student 
who had been absent for two years from his 
African homeland.4® Immunologic incompe- 
tence appears to be a prime factor in predis- 
posing to metastatic endophthalmitis.4® Im- 
munoglobulin M was diminished in six such 
patients with bacterial infections. Two cases 
followed intravenous self-injection of addic- 
tive drugs through contaminated needles.* 


No pathogenic relationship was noted be- 
tween uveitis and multiple sclerosis.5°.51 A 
spiruroid nematode 6 mm long was removed 
from the anterior chamber of a soldier with 
subsequent restoration of vision.52 Imported 
onchocerciasis was diagnosed in Phila- 
delphia.** The histologic study of the 
eyes of three Africans revealed microfilariae 
in virtually all the tissues except the lens. 
The areas of intense choroiditis with second- 
ary chorioretinal degeneration and scarring 
that have excited so much interest were not 
observed in the two eyes from Nigeria but 
were found in the one case from Chad.5+ A 
5% solution of diethylearbamazine citrate 
(Hetrazan) was found to be effective in 
eradicating Onchocerca volvulus from the 
aqueous." The untreated left eyes continued 
to have the organisms present. Ophthalmo- 
myiasis caused by the sheep nasal bot fly 
was reported from South Africa.5® Another 
case of ophthalmomyiasis, in which the only 
Symptom was a vitreous floater, was seen in 
southern California.57 Intravenously admin- 
istered fluorescein in a case of segmental 
retinal periarteritis revealed that fluorescein 
did not leak from the arterioles and the 
intermittent white plaques were not evident. 
However, the enlarged veins did extravasate 
dye.°* Antibiotic and corticosteroid therapy 
eradicated the antrodental and tonsillar foci 
of infection and cleared the vasculitis. The 
suggestion has been made that the reason for 
the localization of peripheral uveitis mainly 
inferiorly may be the maximal cell content 
in the vitreous in this area.5® The vasculitis 
of peripheral uveitis has been distinguished 
from that of vasculitis of the periphery of 
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the retina and from periphlebitis retinalis.®° 
Fixation of antibody to the retinal endo- 
thelium was demonstrated in the living 
extracorporeal eye as part of a study of im- 
mune vasculitis.*1 The value of intravenous- 
ly adnfinistered fluorescein in demonstrating 
the effectiveness of steroid therapy in peri- 
vasculitis was noted.®2 A perivasculitis that 
resembled Eales’ disease was seen in associa- 
tion with sarcoid.** A case of pigment epi- 
theliopathy associated with erythema nodo- 
sum was used to present the hypothesis that 
delayed choriocapillary filling rather than 
sick overlying pigment epithelium may be 
the cause of the early dark areas after intra- 
venous administration of fluorescein.** Since 
one third of postoperative endophthalmitis 
eyes contain culturable bacteria, anterior 
chamber paracentesis is considered valu- 
able.65 The association of psoriatic ar- 
thritis and iridocyclitis has been discussed.*° 
Evidence for the role of chlymidial (bed- 
sonial) agents in Reiter’s syndrome again 
has been reported.*7,*8 Another case of bilat- 
eral uveitis due to serum sickness appeared 
eight days after use of tetanus antitoxin.*° 


Perivasculitis was found in 29 of 90 cases 
of ocular sarcoidosis,®2 and perivasculitis in 
sarcoid was the feature of a case report.®* 
Changes in perivasculitis with steroid thera- 
py are appreciated better with fluorescein 
angiography.®2 A case is reported of intra- 
ocular sporotrichosis with hypopyon.’° No 
organisms were found on smear or dark-field 
examination of the aqueous; all cultures 
were negative except for growth on Sabou- 
raud’s media. Because of unusual morpholog- 
ic features, no identification was made until 
subcultures were grown.7° Another case of 
fulminating endogenous endophthalmitis 
from Sporotrichum schenckii is the first 
one to be diagnosed by histopathologic ex- 
amination.71 Patients with Still’s disease 
should be checked regularly by an ophthal- 
mologist for iridocyclitis.72 An interest in 
streptococci as a cause of recurrent uveitis 
continues in the foreign literature. 

The macular lesions and optic atrophy of 
subacute sclerosing panencephalitis are be- 
ing diagnosed.74:75 Inclusion bodies in brain 
and retina have been demonstrated,” and 
the greater magnification of electron micros- 
copy has indicated that these are microtubu- 
lar structures, probably viral nucleocap- 
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sides.77 A reduced serum IgA has suggested 


subtle abnormalities of the immune system ° 


in this disorder.78 A patient with sympathet- 
ic ophthalmia had total deafness." Two 
studies on lymphocyte transformation*®®.$! 
again suggest the possibility that delayed 
hypersensitivity to antigens of ocular origin 
play a role in the pathogenesis of sympa- 
thetic ophthalmia. Cells sensitized to the 
injured eye may attack the other eye as if it 
were foreign tissue.8t Another study relative 
to sympathetic ophthalmia on interocular 
protein transfer’? indicates a nonhematoge- 
nous pathway but suggests that cerebrospinal 
fluid and the chiasm are not the routes. The 
percentage of cases of uveitis in childhood 
due to ocular toxocariasis has been placed at 
10%.83 The incidence of systemic toxocaria- 
sis in adults in Britain has been estimated at 
207 84 Twelve types of ocular toxocariasis 
now have been described. The three most 
common have been posterior pole granu- 
loma, diffuse chronic endophthalmitis, and 
peripheral granulomas in a quiet eye.*® An- 
other clinically diagnosed bilateral case has 
been seen, and the reviewer has also re- 
cently followed up two such cases. Toxocara 
larva have an average width of 20u so they 
readily pass through the central retinal ar- 
tery which is 100, in width near the disc 
but become trapped in small arterioles of 
less than 20, in caliber, which may explain 
the frequent localization of Toxocardegranu- 
lomas in the macular region and in the 
periphery.®* Heterotopia of the macula sec- 
ondary to traction may be due to 
toxocariasis.*° Proved cases of iridocyclitis 
due to toxocariasis have presented with 
hypopyon.** It is important to aspirate 
aqueous in such cases since eosinophils are 
typical of parasites such as Toxocara. The 
diagnosis of toxocariasis by serum studies 
remains unsatisfactory.*? 


Systemic toxoplasmosis is present world- 
wide in people and animals, but incidence 
does vary. According to the Medical Trib- 
une (Aug 25, 1971), the incidence is high in 
Norway, involving nearly 2/1,000 births. 
Flies have been added as a method of trans- 
mission of T gondii.88 The efficacy of spira- 
mycin for toxoplasmosis during pregnancy 
was investigated, but no conclusions could 
be drawn.’ Even when the mother contracts 
toxoplasmosis during” pregnancy, there is 
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‘only a 40% chance the child will be affected 


when born. The important thing for the 
ophthalmologist to remember is that, if a 
woman has had toxoplasmosis in the past, 
she is unlikely to give it to her offspring 
since. she has already developed an 
immunity. It has been commonly stated 
that 90%, of toxoplasmic retinochoroiditis 
cases are due to release of antigen in a 
sensitized eye. Experiments by one research 
team’! has caused them to doubt this since 
they were unable to trigger such a recur- 
rence. They also were unable to produce a 
recurrent attack of toxoplasmic retinochoroid- 
itis by the use of blunt trauma or systemic 
administration of epinephrine or corticoste- 
roids.°? Thus, the reasons for reactivation of 
toxoplasmic retinochoroiditis remain un- 
known. It may be that the severe retinal 
necrosis that is seen in toxoplasmic retino- 
choroiditis is caused by the liberation of a 
Toxoplasma toxin.® A recent review®! has 
pointed out that optic nerve involvement 
from toxoplasmosis may express itself as 
papillary edema in 8% of cases and atrophy 
of the optic nerve in 50%. Most authorities 
believe that corticosteroids are the most 
effective agent we have in the treatment 
of toxoplasmic retinochoroiditis,% although 
most do employ “specific therapy” for le- 
sions close to the macula or optic nerve or 
for those that are large and severe in 
chara@ter.°* Experimental studies for effec- 
tive agents continues,*7.°8 but nothing new is 
available to the practitioner in the United 
States. The ocular manifestations of system- 
ic tuberculosis have been reported.°?.19 Tt 
has been asked by the Food and Drug Ad- 
ministration that patients on chronic isoni- 
azid therapy be monitored monthly for signs 
or symptoms of liver disease.1°1 Each pa- 
tient should be interviewed and his clinica] 
State evaluated in regard to loss of appetite, 
fatigue, malaise, brownish urine, and icterus. 
The reason for this caution is that liver 
disease may develop due to a hypersensitiy- 
ity to isoniazid. Tuberculin desensitization 
is still being advocated by some,1°2 and in 
some areas tuberculosis is still being diag- 
nosed as the major cause of uveitis.102 

The role*of viruses in uveitis has been 
most thoroughly reviewed in book form.104 
Oné author postulated that, if nongranulo- 
matous anterior uveitis is virus-mediated, it 
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may be that the virus infection occurs sever- 
al weeks before the onset of the disease as it 
does in serum hepatitis.1°5 The use of corti- 
costeroids and immunosuppressive agents 
are recommended in the Vogt-Kpyanagi 
Harada syndrome.1°6 


Diagnostic Measures 


Rabbits immunized intravitreally with 
bovine immune serum globulin in one eye 
and ovalbumin in the other were found to 
have aqueous antibodies to both antigens 
despite the fact that cells of that eye were 
producing antibodies only to the antigen 
with which the eye was injected.1°7 It is 
postulated that the inflammation increased 
penetration of antibodies of both types from 
the serum. A study of immunoglobulins in 
the aqueous of uveitis patients did not indi- 
cate the etiology involved,1°8 and the lym- 
phocyte activation test was not able to dif- 
ferentiate autoimmune cases.1°° There may 
be a threshold for release of aqueous protein 
when intraocular pressure falls below epi- 
scleral venous pressure.11° Aqueous tap of the 
anterior chamber in rabbits results in a rela- 
tive decrease in albumin but an increase in 
a- and y-globulins.12° One study! had diffi- 
culty evaluating the importance of aqueous 
titers against various viruses. A good classi- 
fication of fluorescence of the fundus has 
been developed.11! In uveitis patients the 
electro-oculogram was decreased in every 
instance and was extinguished in some cases 
of severe disseminated choroiditis or panuve- 
itis.112 Fluorescein  iridography'3.114 has 
demonstrated a leakage from iris vessels into 
the aqueous in cases of iridocyclitis. There 
is normally no leakage of fluorescein from 
the ciliary crown into the vitreous.114 The 
retinal capillaries have a structure compar- 
able to those in the brain in that they 
inhibit leakage of fluorescein; however, cho- 
roidal capillaries do not. Choroidal capil- 
laries leak readily and result in a pooling 
of fluorescein in this area. Due possibly 
to the lack of a distinct pia mater and arach- 
noid, fluorescein apparently can gain en- 
trance into the optic nerve which may ex- 
plain late fluorescence of the optic disc.115 

Positive results of a Kveim test were 
found to be an immunologic reaction associ- 
ated with persistent lymphadenopathy of di- . 
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verse causes and not just sarcoid.1!*-117 Since 
lactic dehydrogenase in the aqueous humor 
is greatly elevated in retinoblastoma, its es- 
timation may be of value.118 In older people 
skin tests become falsely negative. If a skin 
test, say tuberculin or histoplasmin, is given, 
and no reaction is obtained, and if the test is 
repeated one month later in another area, a 
positive response due to the skin test booster 
effect will be obtained in most cases.119 A 
World Health Organization report outlines 
several useful purposes of the toxoplasmin 
skin test.2° It is unfortunate that this valu- 
able test is no longer available to the clini- 
cian. 


Differential Diagnosis 


In this section we will touch upon condi- 
tions which may be referred to a uveitis 
service and which may present as problems 
of differential diagnosis. 

A classification of macular degenerative 
diseases based on the biochemistry of the 
pathological condition is being evolved. A 
family demonstrating various macular le- 
sions (from central areolar choroidal atro- 
phy to Doyne’s honeycomb macular degen- 
eration) had amino-aciduria transmitted as 
an autosomal dominant.!21 The autonomic 
nervous system in patients with central se- 
rous retinopathy was studied.1*? In a study of 
choroidal atrophies, the concept was ad- 
vanced that serpiginous choroiditis may be 
an early stage of such atrophy.'*? An elec- 
tron microscopic study of Coats’ disease sug- 
gests that pathologic changes derive from a 
structural breakdown of the blood-retinal 
barrier.124 Drusen are composed of at least 
two major constituents, mucopolysaccharide 
(sialomucins) and a lipid characterized as a 
cerebroside.125 Discontinuities in the elastic 
layer of Bruch’s membrane permit accumu- 
lation of drusen material within the inner 
choroid. It has been suggested that drusen 
formation is due to uncontrolled activity of 
lysosomal enzymes causing cytolysis of the 
retinal pigment epithelium.!*° Drusen of the 
optic disc have been observed to result in 
venous stasis and bleeding into and under 
the retina.127:128 Such drusen at the disc are 
especially common in the young and can 
result in visual field defects of three types: 
- (1) concentric contraction, (2) enlargement 
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of the blind spot, (3) a nerve fiber bundle « 


defect.128 Familial exudative vitreoretinop- 
athy must be differentiated from Coats’ 
disease, retrolental fibroplasia, and peripher- 
al uveitis.29 It is autosomal dominant and 
three stages have been defined. Many *of the 
signs of the third stage, which has not been 
previously described, simulate uveitis. There 
may be long-standing retinal detachment, 
secondary cataracts, band keratopathy, iris 
atrophy, posterior synechiae, secondary 
glaucoma, and blindness. Further reports 
suggest that glaucomatocyclitic crises are a 
form of developmental glaucoma.1%°151 Het- 
erochromia of the iris was associated with 
coloboma in two female patients. The in- 
volved eyes were more pigmented than their 
fellows.132 Mechanisms of ocular ischemia 
which produce ischemic ocular inflammation 
and other signs and symptoms have been 
reviewed.!** 

Macular degenerations secondary to mac- 
ular inflammation showed an ERG of nor- 
mal amplitude and recovery.1%* Most her- 
edomacular dystrophies showed a severe 
subnormality of the photopic components of 
the ERG and less severe subnormality of the 
scotopic components, indicating that heredi- 
tary diseases tend to affect the retina as a 
whole although they may appear to be local- 
ized to the macula.'** 

The fluorescein angiographic picture in a 
malignant melanoma yaries with its histo- 
pathologic features.!°° Pigmentation within 
and on the tumor obscures staining. Any 
overlying retinal detachment will show pool- 
ing, but once the tumor has eroded through 
the retina, this disappears. Pooling occurs in 
cystoid areas and occurs evanescently as it 
passes through sinusoidal channels. Staining 
may persist in perivascular and epichoroidal 
collagen. Visual field defects were associated 
with elevated choroidal nevi, usually in asso- 
ciation with drusen or focal atrophy of the 
pigment epithelium. About half of choroidal 
nevi will affect visual acuity and they may 
be associated with serous detachment of the 
macula and senile macular degeneration.'*® 
Two more cases of infantile mnevoxantho- 
endothelioma of the iris were treated success- 
fully with topically applied steroids and an- 
tiglaucoma measures.!*7 Pigment cells in the 
anterior chamber (which can be confused 
with inflammatory cells) were found to de- 
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` velop in 30 to 45 minutes in a fourth of 


patients over 40 years age who had been 
given drops of 10% phenylephrine.138 Clamps 
of pigment were found in the anterior retina 
of a patient with myotonic dystrophy and 
a histery of having ingested 4,700 gm of 
quinine.!®® Microscopic study of this pig- 
mentary retinopathy revealed areas of pro- 
liferation and degranulation of the pigment 
epithelium. 

In some cases senile macular degeneration 
spreads to involve massive area of subreti- 
nal exudation simulating Coats disease.14° 
A new classification, based on knowledge ac- 
crued by fluorescein angiography, has been 
developed for sickle cell retinopathy.141 The 
role of drugs and sun gazing (solar retinitis) 
must be considered in the diagnosis of 
“hole-like” lesions of the fovea.142.143 


General Considerations 


The role of age and sex in uveitis has been 
investigated. For example, the fact that 
pan uveitis is more common in women 
(83.6% ) 144 could give some clue to etiology 
and pathogenesis. In Manila, 57% of uveitis 
patients were legally blind on their first 
visit, and 39% remained blind after both 
medical and surgical therapy.145 

Since most uveitis patients are treated 
with corticosteroids, since steroids may in- 
crease the resistance,to outflow, and since 
cycloplegics tend to elevate intraocular pres- 
sure in the face of increased resistance to 
outfigw,!4® we have good reason not to over- 
use these medications. The reviewer would 
like to reiterate that the purposes of a cyclo- 
plegic in uveitis are twofold: (1) to de- 
crease pain by decreasing spasm of the 
sphincter of the iris and ciliary body, and 
(2) to prevent synechiae by keeping the 
pupa mobile. For the second reason, one 
should avoid long-acting cycloplegics such 
as atropine, except in severe cases where 
spasm is intense. A short-acting cycloplegic 
at bedtime is usually the proper choice. 
Studies on experimental wuveitis!47.148 in- 
clude the production in the strain XIII 
guinea pig of a chronic experimental 
uveitis.149 This is a “first” although sympa- 
thetic ophthalmia still has not been simulat- 
ed. As previously noted, the development of 
a rabbit model of histoplasmic choroiditis 
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is also a big advance.4° Autoantibodies to 
sheep vitreous were produced, but no 
changes in the vitreous body occurred.15¢ 


In considering geographic factors, the ex- 
perience with uveitis in Rome is compared 
to that in San Francisco.15! It would seem 
that the major differences are the commoner 
occurrence of the Vogt-Koyanagi-Harada 
and Behcet’s syndromes in Rome and the 
less common occurrence of toxoplasmosis. 
Histoplasmic choroiditis is seen in areas in 
which positive skin tests to histoplasmin are 
seen.?8 There is a need for an easily demon- © 
strable circulating material which results 
from uveitis and could give an indication of 
its severity and response to treatment: an 
investigation of elevated heparin-precipita- 
ble fraction is encouraging.1®? A study was 
made of ABO blood groups in uveitis 
patients.153 The role of immunologic factors 
in uveitis has been discussed.*9:154-161 Tnfec- 
tious agents can be incriminated in only 
about 5% of cases (toxoplasmosis, tubercu- 
losis, leptospirosis, etc), whereas about 95% 
show no infection but fall into such syn- 
dromes as sarcoid, ankylosing spondylitis, 
Behcet’s syndrome, and the oculoarticular 
syndrome of Franceschetti. Autoimmunity 
may be involved in a few cases like endoph- 
thalmitis phacoanaphylactica.°8 The reac- 
tivity of uveitis patients to atypical myco- 
bacteria appears to be a reflection of the 
immunologic characteristics of uveitis pa- 
tients rather than an indication that atypi- 
cal mycobacteria are a cause of uveitis." 
Another report!®? has incriminated the men- 
opause as an aggravating factor in chronic, 
bilateral iridocyclitis. 

Pathogenesis of uveitis!®*: Once inflam- 
mation has been produced in an eye, a per- 
manent “hole” in the vascular system may 
predispose to recurrence.164 The translation 
of this hole into recurrent inflammation de- 
pends upon an adequate inflammatory 
stimulus, most frequently endogenous anti- 
gen-antibody complexes. The hole allows an- 
tigen-antibody complexes to accumulate and 
produce inflammation. This proclivity has 
been recogn?zed in the past by such terms as 
locus minoris resistentiae. Of all types of 
uveitis, the pathogenesis of iritis and irido- 
cyclitis is most poorly understood. The etio- 
logic possibilities are numerous since the 
cornea is exposed to the outside world. The . 
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reviewer has noted the sequence of conjunc- 
tivitis, minimal keratitis, iritis, and occa- 
sional progression to cyclitis and hyalitis. 
This process suggests the ingress of some 
antigen or agent through the corneal epithe- 
lium. An excellent study! sheds light on 
some of these possibilities. Abrasion of the 
corneal epithelium with subsequent uveitis 
can be traced to such sources as contact 
lenses, foreign bodies, fingernail scratches, 
and ultraviolet ray destruction. If the in- 
flammogenic molecule is large the reaction 
will probably be predominately corneal.'® 
If the molecule is small, the reaction will be 
predominately in the anterior chamber. It 
is postulated that either the Staphylococcus 
or the upper respiratory infection (URI) 
virus may exacerbate corneal disease while 
the URI virus usually precipitates uveitis. 
The reason may be that the URI virus is 
small enough to pass inside the eye. Staphy- 
lococcus aureus patients may demonstrate 
low IgM values, whereas URI syndromes 
show relatively high IgM values.!® Both the 
authors,!®5 and the reviewer, have noticed 
instances in which S aureus may produce 
iritis. Indigenous S epidermidis may even be 
at fault.1°° Since posterior ocular inflamma- 
tions are probably dependent upon hematog- 
enous spread of microbes or antigens, it is 
essential to determine the individual’s abil- 
ity to prevent such a spread. An immunolog- 
ic incompetence is one possible reason for 
such a spread.4® Thus, metastatic endoph- 
thalmitis typically occurs in debilitated in- 
dividuals and may represent a more severe 
variant of posterior uveitis in which identifi- 
cation of an organism is usually not possible 
but from which the eye generally recovers. 
Examples of metastatic posterior uveitis 
might be syphilis, toxoplasmosis, and nema- 
todiasis. 

Another retinochoroidal anastomosis by 
means of a venous-vascular shunt has been 
demonstrated clinically and histologically 
in probable toxoplasmic retinochoroiditis.1°7 
Among the reviews of uveitis which have 
appeared, one covers 20 years of experience 
in Lausanne, Switzerland,'®’ another, five 
years in Japan,!° whereas another has re- 
viewed the literature for the year 1970.169 
For the general physician there was a review 
of some of the commoner systemic diseases 
causing presumptive uveitis.!7 
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The role of stress in the causation of , 


uveitis again has been investigated.17! The 
six months prior to onset of illness is the 
most influential for stress, and a positive 
relationship of life events to illness magni- 
tude was found.17? 5 


Nonspecific Treatment 


Antilymphocyte globulin causes a selec- 
tive depletion of lymphocytes belonging to 
the recirculating pool or the lymphocytes 
primarily responsible for cell mediated im- 
munity. Once coated with antibody, the cells 
are either lysed or phagocytized by the re- 
ticuloendothelial system in the _liver.!™ 
Lymphoid cells that are relatively sessile 
will be protected because the antilympho- 
cyte globulin penetrates lymphoid organs 
poorly. A highly purified antiglobulin has 
been prepared against cultured human 
lymphoblasts.!"3 At the present time anti- 
lymphocyte globulin is recommended only 
in extremely severe and serious conditions in 
which tremendous doses of corticosteroids 
and antimetabolites have failed. 

Corticosteroids remain the treatment of 
choice in the therapy of uveitis and even 
may be used in metastatic endophthalmi- 
tis.49 The intelligent therapy of uveitis cen- 
ters around the proper use of corticosteroids. 
A new method that consists of irrigation of 
the choroid with hydrocortisone ha% been 
described.174 The sub-Tenon’s injection of 
triamcinolone acetonide has been recom- 
mended,!75 the injection being given through 
the skin of the lower lid while the patient 
looks up and in. A study of fluorometholone 
suggests that it is as effective against uveitis 
as 2.5% hydrocortisone acetate.17° Although 
not entirely devoid of pressure elevating ef- 
fects, fluorometholone does seem less prone 
to raise intraocular pressure than predniso- 
lone, dexamethasone, or betamethasone.!77* 
Immunosuppressive agents continue to be of 
value in some resistant cases of uveitis,!78.179 
however, their use should be restricted to 
those cases. We are well aware of the many 
horrible complications that can result from 
the use of corticosteroids and have learned 
to employ them more intelligently. Until we 
learn more of the complications of immuno- 
suppressive agents, we should avoid fheir 
use if possible. Initial enthusiasm fot 
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‘interferon'8® has waned with a more sober 
assessment.'§1,182 One patient developed a 
typical delayed hypersensitivity reaction to 
medrysone.!8 The penetration of medica- 
tions through the cornea might be increased 
by 0.5% hydroxypropyl methylcellulose.134 
The value of phenylbutazone systemically in 
combination with topically applied cortico- 
steroid drops has been demonstrated.1*5 Al- 
though not as effective as corticosteroids, 
phenylbutazone should be considered as a 
substitute in patients in whom corticoste- 
roids are contraindicated. Phenylephrine 
hydrochloride causes the release of pigment 
granules into the anterior chamber especial- 
ly in older and more heavily pigmented 
subjects.'*° Such pigment may be released 


_ into the vitreous in some patients. The re- 


viewer would like to caution against the over- 
use of phenylephrine. It has no curative 
effect on uveitis.!87 I prefer to restrict its use 
to the office.158 A peroxidase tracer tech- 
nique has been used to study chorioretinal 
diffusion after photocoagulation.189.199 Tt is 
postulated that the disruption of the diffu- 
sion barrier between the retina and choroid 
by photocoagulation might account for the 
disappearance of intraretinal fluid.189.190 


Complications 


Annular peripheral retinal detachment, 
simulating the effects of an encircling band, 
was the form taken by an exudative detach- 
ment associated with old chorioretinitis,1%1 
Further evidence that band keratopathy is 
not diagnostic of Still’s disease was demon- 
strated by the fact that only one case of 
band keratopathy out of 18 showed polyar- 
thritis, and no differences in etiology were 
found in cases with and without band 
keratopathy.1°2 Cataract was observed in 7 
of 11 and in 15 of 29 patients receiving 
corticosteroids after kidney transplanta- 
tion.1% This high incidence of cataract is 
comparable to the reviewer’s experience in 
patients not expected to develop cataract, 
such as those with histoplasmic choroiditis. 
The intraocular pressure response to dexa- 
methasone in untreated eyes differed de- 
pending one whether the patients were re- 
sponders or not. In the group responding 
with an increase in intraocular pressure, 


there was a smaller “but significant rise in — 


— m E iia Suey r AL aS 


r 
t iL. a $ 
7a 

À e . 


721 


the untreated eye. However, in the nonre- 
sponding group the intraocular pressure was 
lowered in the untreated eye.1% During rou- 
tine provocative testing, it was observed 
that two patients developed iritis from 
dexamethasone.!®5 The mechanism*is not 
clear, but the two cases did seem to be 
related in some way to the use of dexameth- 
asone. A hypothesis of the morphology of 
macular edema has been forwarded; since 
inward expansion is limited by the internal 
limiting membrane, the inherent turgescen- 
cy of the macular retina causes it to buckle 
on itself.1°° The mydriasis and ptosis seen 
after the use of corticosteroids and common- 
ly assumed to be due to the active agent was 
found to be caused by direct myopathic 
effect of the vehicle.'*7 It has been suggested 
that corticosteroid therapy may decrease the 
patient’s ability to handle the basic process 
and thus result in more recurrences of uvei- 
tis than in the precorticosteroid era.1°8 
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Massachusetts Eye and Ear Infirmary, 243 Charles St, Boston 02114 


ka 


Bilateral Retinoblastoma 


Gilbert W. Cleasby, M D 


At 10 months of age, this male infant was noted to have an esotropia and an 
abnormal pupillary reflex in the right eye. Examination showed a total bullous 
retinal detachment overlying a solid, pinkish-white tumor mass (top left). In this 
eye could be seen focal areas of calcification, abnormal intrinsic vessels, and scat- 
tered tumor seeds under the retina and within the vitreous space. Furfdus 
examination in the left eye showed a massive solid pinkish-white tumor mass lying 
between the macula and the equator temporally with an overlying detachment of 
the retina (top right). This mass was almost spherical in configuration and was 
approximately ten disc diameters in size. Retinal vessels over the tumor showed 
massive dilatation and tortuosity at the periphery (center left). Smaller lesions 
were seen at the 11:30 and 4:30 positions. 

The right eye was enucleated, and, histopathologically, the tumor was found to 
be an extensive retinoblastoma with small areas of true rosette formation. The left 
eye was treated by x-radiation and photocoagulation. A month later there was 
remarkable resolution of the tumor with retraction of the large mass (center, 
right) and irregular pigmentation of the macular region. Two years later the 
tumor was still quiescent (bottom) and there were large atrophic areas in the 
region where the tumor had originally been situated. At age 414 the vision was 
recorded as 20/100 by the referring physician. 
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31-Aug 2 


Aug 7-11 
20-23 
Sept 14-15 
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e 24-28 
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Oct 2-6 


15-19 


Nov 2-3 


13-16 
Dec 2 
1973 
Jan 15 
March 27-28 


a 


29-30 


al Nov 15-17 


Los Angeles 90024 
Calendar of Events ° 


AMA Section on Ophthalmology, San Francisco 

Stanford University School of Medicine, Postgraduate Course 
in Ophthalmology, Stanford, Calif 

University of Colorado School of Medicine, 58th Annual Post- 
graduate Course in Ophthalmology, Vail, Colo 

International College of Surgeons, Annual Midsummer Meet- 
ing, US Section (Ophthalmology) Lake George, NY 

Pacific Coast Oto-ophthalmological Society, 56th Annual Meet- 
ing, Denver 

Eye Bank for Sight Restoration, Inc, Eighth Annual Course in 
Diagnostic Ultrasonography in Ophthalmology, Southampton, 
NY 

University of Pittsburgh, The Management of Retinal Detach- 
ment, Pittsburgh 

Tenth Symposium of the International Society for Clinical 
Electroretinography (ISCERG), Los Angeles 

University of Ottawa Medical School, Sally Letson Symposium 
on Glaucoma, Ottawa, Canada 

The Retina Society and Massachusetts Eye and Ear Infirmary, 
Annual Meeting of the Retina Society and Retina Service, 25th 
Anniversary Congress, Boston 

Eye Bank Association of America, Scientific Program on Cryo- 
preservation, Dallas 

National Committee for Research in Ophthalmology and Blind- 
ness, Annual Meeting and Technical Forum, Dallas 

American Academy of Ophthalmology and Otolaryngology, 


* 77th Annual Meeting, Dallas 


American Society of Ocularists Symposium, Dallas 

American College of Surgeons, 58th Annual Clinical Congress, 
Ophthalmology Section—Trauma, San Francisco 

American Board of Ophthalmology, 1972 Oral Examinations, 
Philadelphia 

College of Physicians and Surgeons of Columbia University, 
Annual Meeting of the Edward S. Harkness Eye Institute, New 
York 

Southern Medical Association, Section on Ophthalmology, New 
Orleans 

Arizona State Ophthalmological Society Meeting, Tucson 


American Board of Ophthalmology, Written Qualifying Test at 
35 Sites 

University of California San Francisco, Glaucoma Workshop, 
San Francisco 

University of California San Francisco, Surgical Decisions in 
Glaucoma, San Francisco 

The University of Iowa, International Symposium on the Eye 
and Systemic Disease, Iowa City 
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International College of Surgeons.—The and the guest lecturer, Victor Goodhill, MD: » 


United States Section of the International 
College of Surgeons will hold its annual mid- 
summer meeting at the Sagamore Hotel, 
Bolton Landing, Lake George, NY, on July 
5 to 10, 1972. The panel members of the 
ophthalmology session include the following 
MDs: Morton A. Alterman; Andrew de 
Roetth, Jr.; Kurt Gitter; Herbert L. Gould; 
Heskel M. Haddad; Raymond Harrison; 
George M. Howard; Charles D. Kelman; 
Harry H. Kerrison; Marvin L. Kwitko; 
Arthur LaBelle; Richard A. Perritt; Donald 
L. Praeger; Joseph Schwartzman; and 
George L. Spaeth. Address all inquiries to 
Donald L. Praeger, MD, Program Director, 
Ophthalmology, 9 Fulton Ave, Poughkeep- 
sie, NY 12603. 


Other guest speakers for ophthalmology, in 
their order of appearance at the convention, 
will be Professor Dr. Joaquin Barraquer, 
MD; Harold F. Falls, MD; and Philip 
Knapp, MD. Inquiries may be addressed to 
Richard W. Pruter, Society Manager, 10889 
Wilshire Blvd, Suite 1472, Los Angeles 
90024. 


Andrew Q. McCormick, MD, Honored in 
Peru.—Dr Andrew Q. McCormick, Assis 
tant Professor, Department of Ophthalmolo- 
gy and Pediatrics, University of British Co- 
lumbia, was made an honorary member of 
the attending staff of the Hospital Materni- 
dad de Lima, Lima, Peru. The appointment 


is in recognition of the clinical research that ~< 
$ ; r Dr. McCormick, as a visiting scientist, has “ 
Ocularists Symposium.—The American carried on in ophthalmic problems associ- 
Society of Ocularists announces a SympOSI- ated with newborn infants in the Hospital 
um to be held in Dallas, Sept 28, 1972, Maternidad de Lima. 
preceding the American Academy of 
Ophthalmology and Otolaryngology pro- À 
gram. Participants will include Contracted P ostgraduate Course in Ophthalmology : 
Sockets—Byron Smith, MD; Henry Gougel- —University of Colorado School of Medi- 
man; Pierre Guibor, MD; John Kelly, Sr: cine will hold its 58th annual Postgraduate 
Dan Barr, MD; Marsha Erickson: Davi Course in Ophthalmology at the Vail Vil- 
Soll, MD; and Fritz Jardon. Exenterated lage Inn, Vail, Colo, July 3 to 6, 1972. 
Orbits—Alston Callahan, MD; Fred Lewis: Participating speakers will be John W. Hen- 
Gerard Shannon, MD: Raymond Peters; derson, MD; Roswell R. Pfister, MD; Ste- 
Crowell Beard, MD; Robert Scott; Marvin Ye" M. Podos, MD; and Byron Smith, MD. 
Quickert, MD. Alkali Burns—Ramon Cas- Send inquiries to the Office of Postgraduate 
troviejo, MD; Joseph Soper; Richard Ten- Medical Education, University of Colorado 
zel, MD; Richard Lindmark; Allison Berlin, School of Medicine, 4200 E Ninth Ave, 
MD; Joseph LeGrand; Joseph Flanagan; Denver, Colo 80220. 
Robert Levy. 3 j 
Each session will encompass a statement ISCERG Symposium.—The Tenth Sym- 
of the problem, case presentations, and dis- posium of the International Society for 
cussion. Individual questions will be an- Clinical Electroretinography (ISCERG) 
swered from the floor. For advance registra- will be held in Los Angeles, Aug 20 to 2a; 
tion address Pierre Guibor, MD, and Henry 1972, at the Century Plaza Hotel. 
Gougelman, 722 Park Ave, New York The symposium will cover three tọpics 
10021. plus free papers. The topics are as follows: 
ERG in retinal vascular disease; ERG in 
Pacific Coast Oto-Ophthalmological Soci- systemic disease; and light-induced retinal ° 
ety Convention.—The 56th annual meeting changes. Although papers are invited on 
of the Pacific Coast Oto-Ophthalmological both clinical and basic science subjects, em- i 
Society will be held at the Brown Palace phasis will be placed on clinical topics. For » 
Hotel, Denver, Colo, July 23 to 27, 1972. further information, address Jerome T. ‚`^ 


The guest of honor at the Scientific Program 
Joint Session will be Herman I. Laff, MD, 


Pearlman, MD, Jules Stein Eye Institute, 
800 Westwood Plaza, Los Angeles$Q024. 
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AUTHOR INDEX TO VOLUME 87 


In this Index in alphabetical order are listed the names of authors of all articles. Full 
citation is given under first author only; reference is made from joint authors. 


? A 


Aaberg TM and Machemer R: Vitreous band 
surgery, 542 (My) 


Abramson DH, Coleman J, Forbes M and Fran- 
zen LA: Pilocarpine, 615 (Jn) 


Adler ME see Baum JL 


Albert DM, Gaasterland DE, Caldwell JBH, 
Howard RO and Zimmerman LE: Bilateral 
metastatic choroidal melanoma, nevi, and 
cavernous degeneration, 39 (Ja) 


Allansmith MR see Whitney CR 


Allen HF and Worthen DM: Education, not 
legislation, 243 (Mr) 
See also Benjamin SN 


Anderson RP see Whitney CR 


Armaly MF: Selective perimetry for glaucoma- 
tous defects in ocular hypertension, 518 
(My) 


Ashton N: 91st Annual Congress of the 
Ophthalmological Society of the United 
Kingdom, 233 (Fe) 

B 

Banko A see Cohen SW 


Barber GW: Physiological chemistry of the 
eye, 72 (Ja) 


Baum JL and Adler ME: Pheochromocytoma, 
medullary thyroid carcinoma, multiple mu- 
cosal neuroma, 574 (My) 


Beckerman BL: Intraocular foreign body ex- 
traction in early chalcosis, 444 (Ap) 


Behrendt T: Therapeutic vascular occlusions in 
*; diabetic retinopathy, 629 (Jn) 


Bell GC: Noise pollution (corres.), 110 (Ja) 

Benjamin SN and Allen HF: Classification for 
limbal dermoid choristomas and branchial 
arch anomalies, 305 (Mr) 


Best M see Masket S 


Bierm O and Yuhasz Z: Subconjunctival 
A ium; feature photo, 450 (Ap) 
» 


“Bigger JF see Feibel RM 


i 


D 
Blodi FC: Preretinal glial nodules in persis- 
tence and hyperplasia of primary vitreous, 
581 (My) 
Bowen SF Jr see Usdan D 
Breinin GM see Hurwitz BS 


Brubaker RF and Riley FC Jr: Vitreous body 
volume reduction in the rabbit, 438 (Ap) 


Bullard JC see Elsas FJ 

C 
Caldwell JBH see Albert DM 
Cerasoli JR see Kenny GS 
Chandler FW see Elsas FJ 


Chandra SR and Friedman E: Choroidal blood 
flow. II. The effects of autonomic agents, 67 
(Ja) 

See also Friedman E 


Chin NB see Hurwitz BS 


Chylack LT Jr: Sugar cataract (corres.), 595 
(My) 


Cleasby GW: Bilateral retinoblastoma; feature 
photo, 726 (Jn) 
Fung WE and Webster RG Jr: Cyrosurgical 
closure of filtering blebs, 319 (Mr) 


Cohen HB: Congenital ptosis, 161 (Fe) 


Cohen SW, Banko A and Lasky M: Phakotomy 
and aspiration, 206 (Fe) 


Coleman J see Abramson DH 
Colenbrander A see Smith D 


Coles WH and Haik GM: Vitrectomy in intra- 
ocular trauma, 621 (Jn) 


Cotlier E: Aphakic flat anterior chamber. I., 
Incidence among 8,533 cataract extrac- 
tions, 119 (Fe); II. Effect of spontaneous 
reformation and medical therapy, 124 (Fe) 

Ocular cystine deposits in an adult (corres.), 
111 (Ja) 

and Herman SJ: Aphakic flat anterior cham- 
ber; reply (corres.), 594 (My) 


Cox PM see Elsas FJ 


Crawford JS see Mandelcorn MS; Merin S 
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D 


Darrell RW: Penetrating grafts using herpes 
convalescent cornea, 411 (Ap) 


Davidowitz J see Hurwitz BS 
Dawson CR, Hanna L and Togni B: Adenovirus 
type 8 infections in the United States. IV. 
- Observations on the pathogenesis of lesions 
in severe eye disease, 258 (Mr) 
DeGuillebon H and Zauberman H: Experimen- 
tal retinal detachment, 545 (My) 
Zauberman H and Refojo MF: Cyanoacrylate 


adhesive, 407 (Ap) 
See also Zauberman H 


Deiter P, Wolf E and Geer S: Glare and the 
scatter of light in the vitreous, 12 (Ja) 


Donaldson DD see O’Connor PR 
Dralands L see Stanescu B 


Durham DG: A hazard of cryoextraction, 117 
(Fe) 


E 

Edelhauser HF see Van Horn DL 

Elsas FJ, Cox PM, Bullard JC, Kuhn USG III 
and Chandler FW: Treponeme-like forms 
in chimpanzee aqueous humor and cerebro- 
spinal fluid, 333 (Mr) 

F 

Feibel RM, Bigger JF and Smith ME: Intralen- 
ticular hemorrhage following irridectomy, 
36 (Ja) 

Ferguson EC III see Schuster SAD 

Fine BS see Rodrigues M 

Fiore AS see Refojo MF 

Fischer K see Usdan D 

Font RL see Rodman HI; Shields JA 

Foos RY see Roth AM 

Forbes M see Abramson DH 

Frank RN and Ryan SJ Jr: Peripheral retinal 
neovascularization with chronic myeloge- 
nous leukemia, 585 (My) ° 

Franzen LA see Abramson DH 

Fraunfelder FT and Hanna C: Electric cata- 


racts. I. Sequential changes, unusual and 
prognostic findings, 179 (Fe) 
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Friedman E and Chandra SR: Choroidal blood `“ 


flow. II. Effects of oxygen and carbon diox- 
ide, 70 (Ja) 
See also Chandra SR 


Frisén L: An adjustable biomicroscopy contact 
glass with erect imagery, 202 (Fe) , 


Fung WE see Cleasby GW 

G 
Gaasterland DE see Albert DM 
Galin MA see Harris LS 
Gallun AB see Van Horn DL 
Ganley JP see Smith RE 
Gay AJ see Kass MA; Zappia RJ 


~r 


at 


Geer S see Deiter P y 

Giles CL: Ocular cystine deposits in an adult 
(corres.); 112 (Ja) 

Gonyea EF and Heilman KM: Neuro-ophthal- ; 
mic aspects of central nervous system cryp- 
tococcosis, 164 (Fe) 

Green DG see Gstalder RJ 

Green WR see Pfaffenbach DD 

Griitzner P see Smith D 

Gstalder RJ and Green DG: Laser interferome- 
try in corneal opacification, 269 (Mr) 

® 
H oO 

Haik GM see Coles WH 

Hall DA see Nichols CW i 2 

Hanna C and Fraunfelder FT: Electric cata- 
racts. II. Ultrastructural lens changes, 184 
(Fe) 

See also Fraunfelder FT 
Hanna L see Dawson CR ac 
} 

Hardesty HH see Weidenthal DT 

Harris LS and Galin MA: Prone provocative 
testing for narrow angle glaucoma, 493 
(My) 

Haslam RHA and Wirtschafter JD: Unilateral 
external oculomotor nerve palsy and nerve jy 
palsy and nevus sebaceous of assohn, 

293 (Mr) 
Hegmann JP see Smith D J ~~ 
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: e Heilman KM see Gonyea EF 


z- 


i 


P 


y~ 


Herman SJ see Cotlier E; Linwong M 
Highman B see Rodrigues M 
Hill RM see Uniacke CA 


Holmes WJ: Avulsion of both eyes, a form of 
old Hawaiian punishment, 443 (Ap) 


Howard RO see Albert DM 
Hoyt WF see Knight CL 


Hurwitz BS, Davidowitz J, Chin NB and Brein- 
in GM: The effects of the sympathetic 
nervous system on accommodation. I. Beta 
sympathetic nervous system, 668 (Jn) 

Davidowitz J, Pachter BR and Breinin GM: 

- The effects of the sympathetic nervous 
system on accommodation; II. Alpha sym- 
pathetic nervous system, 675 (Jn) 


J 


Jack RL: Ultrastructural aspects of hyaloid 
vessel development, 427 (Ap) 
Ultrastructure of the hyaloid vascular sys- 
tem, 555 (My) 


Jaffe NS: The lens; annual review, 453 (Ap) 
The vitreous; annual review, 599 (My) 


Jampol LM, Woodfin W, McLean EB: Optic 
nerve sarcoidosis, 355 (Mr) 


Jernigan ME see Miller D 
. K 


Kalina RE see Mills RP 


Kass, MA, Keltner JL and Gay AJ: Total third 
nerve paralysis, 107 (Ja) 


Keane JR and Talalla A: Posttraumatic intra- 
cavernous aneurysm, 701 (Jn) 


Keltner JL see Kass MA 


ee einer: JS and Wucher FP: Cyclopentolate 
associated with two cases of grand mal 
seizure, 634 (Jn) 


Kenny GS and Cerasoli JR: Color fluorescein 
angiography in toxemia of pregnancy, 383 
(Ap) 


Kielar RA: Limbal melanoma in a Negro, 392 
(Ap) 
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Knight CL, Hoyt WF and Wilson CB: Syn- 
drome of incipient prechiasmal optic nerve 
compression, 1 (Ja) 

Knox DL see Smith RE 

Kohn R see Romano PE 


Kraus E and Lutz P: Ocular cystine deposits in 
an adult; reply (corres.), 112 (Ja) 


Kuhn USG III see Elsas FJ 


Kulvin MM: The suffix “caine” (corres.), 110 
(Ja) 


Kurland LT see Percy AK 

L 
Laibson PR see Trobe JD 
Lambertsen CJ see Nichols CW 


LaPiana FG: Modified spectacle frame for de- 
tection of intraocular foreign body, 540 


(My) 
Lasky M see Cohen SW 


L’Esperance FA Jr: Clinical photocoagulation 
with the krypton laser, 693 (Jn) 


Levene RZ: A new concept of malignant glau- 
coma, 497 (My) 
Schwartz B and Workman PL: Heritability 


of plasma cortisol, 389 (Ap) 
See also Schwartz B 


Linwong M, Herman SJ and Rabb MF: Carci- 
noma in situ of the corneal limbus in an 
adolescent girl, 48 (Ja) 

Lutz P see Krause E 


Lyon LW and Van Allen MW: Orbicularis oculi 
reflex, 148 (Fe) 


M 
Machemer R see Aaberg TM 
McLean EB see Jampol LM 
Mandelcorn MS and Crawford JS: Feasibility - 
of a bank for storage of human fascia lata 
sutures, 535 (My) 
Marshall RB see Schuster SAD 
Mash AJ see Niederecker O 


Masket `S and Best M: Therapy in experimental 
hyphema II. Acetazolamide, 222 (Fe) 


Maumenee AE see Pfaffenbach DD 
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Meacham CT: The hard to repair severed lacri- 
mal canaliculus, 406 (Ap) 


Merin S and Crawford JS: Sugar cataract; 
reply (corres.), 595 (My) 


Metz HS see Schwartz LJ 


Miller D, Jernigan ME, Molnar S, Wolf E and 
* Newman J: Laboratory evaluation of a 
clinical glare tester, 324 (Mr) 
See also Refojo MF 


Mills RP and Kalina RE: Reiter’s keratitis, 447 
(Ap) 


Miranda MN: Residual accommodation, 515 
(My) 


Molnar S see Miller D 
Moore RT see Watzke RC 
Morgan SS see Usdan D 


Moschini GB and Oh JO: Experimental vaccini- 
al keratoconjunctivitis, 211 (Fe) 


N 
Newman J see Miller D 


Nichols CW, Yanoff M, Hall DA and Lambert- 
sen CJ: Histologic alterations produced in 
the eye by oxygen at high pressure, 417 
(Ap) 


Niederecker O, Mash AJ and Spivey BE: Hori- 
zontal fusional amplitudes and versions, 
283 (Mr) 


Nobrega FT see Percy AK 
O 


O’Connor PR and Donaldson DD: Lipemia reti- 
nalis; feature photo, 230 (Fe) 


Oh JO see Moschini GB 
P 
Pachter BR see Hurwitz BS 


Percy AK, Nobrega FT and Kurland LT: Optic 
neuritis and multiple sclerosis, 135 (Fe) 


Pfaffenbach DD, Green WR and Maumenee 
AE: Balloon cell nevus of the conjunctiva, 
192 (Fe) ° 


Putterman AM: A clamp for strengthening 
Miiller’s muscle in the treatment of ptosis 
665 (Jn) 
and Urist M: Surgical treatment of upper 
eyelid retraction, 401 (Ap) 


R 


Rabb MF see Linwong M 


Refojo MF, Miller D and Fiore AS: A new 


fluorescent stain for soft hydrophilic lens 
fitting, 275 (Mr) 
See also DeGuillebon H; Sani BP 


Rieser JC and Schwartz B: Miotic-induced ma- 
lignant glaucoma, 706 (Jn) 


Riley FC Jr see Brubaker RF 


Robb RM: Cataracts aquired following varicella 
infection, 352 (Mr) 
Periodic alternation of null point in congeni- 
tal nystagmus, 169 (Fe) 


Rodman HI and Font RL: Orbital involvement 
in multiple myeloma, 30 (Ja) . 


Rodrigues M, Fine BS, Highman B and Streett 
RP Jr: Partial ocular albinism in Mystro- 
mys albicaudatus (the African white-tailed 
rat), 387 (Mr) 


Romano PE and Kohn R: Aniseikonia due to 
strabismic amblyopia, 174 (Fe) 


Roth AM and Foos RY: Ocular pathologic 
changes in primary hemochromatotis, 507 


(My) 
Rutkowski PC and Thompson HS: Mydriasis 
and increased ocular pressure. I. Pupillo- 


graphic studies, 21 (Ja); II. Iris fluorescein 
studies, 25 (Ja) 


Ryan RW see Wolter J R ° 
Ryan SJ Jr see Frank RN 

S ° 
Saleeby SS: Keratoplasty, 538 (My) 


Sani BP and Refojo MF: Beta 14, isobutyl 
2-cyanoacrylate adhesive, 216 (Fe) 


Sarkar M see Seeley RL 


Scheie HG and Yanoff M: Peters’ anomaly pend 
total posterior coloboma of retinal pigment 
epithelium and choride, 525 (My) 


Schimek RA: Surgical management of ocular 


complications of Graves’ disease, 655 (Jn) 
Schlaegel TF Jr: The uvea, 713 (Jn) 
Schultz RO see Van Horn DL 
Schuster SAD, Ferguson EC III and shall 


RB: Alveolar rhabdomyosarcoma 0 e 
eyelid, 646 (Jn) 
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" Schwartz B and Levene RZ: Plasma cortisol 


differences between normal and glaucoma- 
tous patients, 369 (Ap) 
See also Levene RZ; Rieser JC 


Schwartz LJ, Metz HS and Woodward F: Elec- 
tyophysiologie and fluorescein studies in vi- 
telliforn macular degeneration, 636 (Jn) 


Scott AB and Wong GY: Duane’s syndrome, 
140 (Fe) 


Seeley RL, Sarkar M and Smith JL: The bor- 
derline fluorescent treponemal antibody ab- 
sorption test reactor, 16 (Ja) 


Shannon GM see White RH 


Shields JA and Font RL: Melanocytoma of the 
choroid clinically simulating a malignant 
- melanoma, 396 (Ap) 


Smith D, Griitzner P, Colenbrander A, Heg- 
mann JP and Spivey BE: Selected ophthal- 
mologic and orthoptic measurements in 
families, 278 (Mr) : 


Smith JL see Seeley RL 
Smith ME see Feibel RM; Zappia RJ 


Smith RE and Ganley JP: Presumed ocular 
histoplasmosis. I. Histoplasmin skin test 
sensitivity in cases identified during a com- 
munity survey, 245 (Mr) 

Ganley JP and Knox DL: Presumed ocular 
histoplasmosis. II. Patterns of peripheral 
and peripapillary scarring in persons with 
nonmacular disease, 251 (Mr) 

a 


Smolin G and Stein “MR: Potentiation of the 
corneal graft reaction by complete 
Freund’s adjuvant, 60 (Ja) 


Snyder C: The suffix “caine”; reply (corres.), 
110 (Ja) 


Sohmer KK see Wirtschafter JD 
Soll DB: Enucleation surgery, 196 (Fe) 
Spivey BE see Niederecker O; Smith D 


Stanescu B and Dralands L: Cerebro-hepato-re- 
nal (Zellweger’s) syndrome, 590 (My) 


Stanley JA: Water permeability of the human 
cornea, 568 (My) 


Stein MR see Smolin G 


Streett Jr see Rodrigues M 





gar HS: Bilateral,aphakic malignant glau- 
oma, 347 (Mr) 
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T 
Tablante RT see Tolentino FI Jr 
Talalla A see Keane JR 


Tasman W: Retinal detachment secofdary to 
proliferative diabetic retinopathy, 286 (Mr) 


Thompson HS see Rutkowski PC 
Togni B see Dawson CR 


Tolentino FI Jr and Tablante RT: Cryotherapy 
of retinoblastoma, 52 (Ja) 


Townes DE and Watzke RC: Xenon photoco- 
agulation of the papillomacular bundle, 679 
(Jn) 


Trobe JD and Laibson PR: Dystrophic changes 
in the anterior cornea, 378 (Ap) 


U 


Uniacke CA and Hill RM: The depletion course 
of epithelial glycogen with corneal anoxia, 
56 (Ja) 


Urist MJ: A technique for recession of the 
inferior oblique muscle, 198 (Fe) 
See also Putterman AM 


Usdan D, Bowen SF Jr, Fischer K and Morgan 
SS: Dysthyroid exophthalmos and lid ede- 
ma: feature Photo, 596 (My) 


y 
Van Allen MW see Lyon LW 


Van Horn DL, Edelhauser HF, Gallun AB and 
Schultz RO: Reversibility of ultrastructur- 
al freeze-thaw-induced injury, 422 (Ap) 


Vander Werff TJ: The pressure measured in 
ophthalmodynamometry, 290 (Mr) 


WwW 


Walsh MA: Orbitopalpebral emphysema and 
traumatic uveitis from compressed air in- 
jury, 228 (Fe) 


Watzke RC and Moore RT: Ruby laser photo- 
coagulation of the papillomacular bundle, 
684 (Jn) 

See also Townes DE 


Webster RG Jr see Cleasby GW 
Weidenthal DT and Hardesty HH: Surgical 


torsion of the globe as treatment for reti- 
nal detachment, 315 (Mr) 
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Weiss DI: Aphakic flat anterior chamber 
(corres.), 594 (My) 


White RH, Shannon GM and Yassin J: A 
modification of the correction of enophthal- 
mos, 652 (Jn) 

Whitney CR, Anderson RP and Allansmith 
MR: Preoperatively administered antibiot- 

* ies, 155 (Fe) 

Wilson CB see Knight CL 

Wirtschafter JD: and Sohmer KK: Electrical 
hazards of cryoextraction, 225 (Fe) 

See also Haslam RHA 

Wolf E see Deiter P; Miller D 

Wolter JR and Ryan RW: Atheromatous 
embolism of the central retinal artery, 301 
(Mr) 

Woodfin W see Jampol LM 


Woodward F see Schwartz LJ 
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Wong GY see Scott AB o . 
Workman PL see Levene RZ 
Worthen DM see Allen HF 
Wucher FP see Kennerdell JS 

Y 
Yanoff M see Nichols CW; Scheie HG 
Yassin J see White RH 
Yuhasz Z see Bierman EO 

Z 


Zappia RJ, Smith ME and Gay AJ: Prostatic 
carcinoma metastatic to optic nerve and 
choroid, 642 (Jn) 


Zauberman H and DeGuillebon H: Retinal trac- x 
tion in vivo and postmortem, 549 (My) 
See also DeGuillebon H 


Zimmerman LE see Albert DM 


ss 








VIEWS.” 


A 


Abnormalities, Multiple 
cerebro-hepato-renal (Zellweger’s) Syndrome 
[Stanescu], 590 (My) 
classification for limbal dermoid choristomas 
and branchial arch anomalies [Benjamin], 
305 (Mr) 


° Accommodation, Ocular, Drug Effects 

the effects of the sympathetic nervous system 
on accommodation; I. Beta sympathetic 
„nervous system [Hurwitz], 668 (Jn); II. 
Alpha sympathetic nervous system [Hur- 


aiii witz], 675 (Jn) 
residual accommodation; a comparison be- 
tween cyclopentolate 1% and a combina- 
tion of cyclopentolate 1% and, tropicamide 
1% [Miranda], 515 (My) 
Acetazolamide 
therapy in experimental hyphema [Masket], 
222 (Fe) 
Acetylcholine 


choroidal blood flow; effects of autonomic 
agents [Chandra], 67 (Ja) 


Adenoma, Chromophobe 
syndrome of incipient prechiasmal optic 
nerve compression [Knight], 1 (Ja) 


e 
Adenovirus Infections - 
adenovirus type 8 infections in the United 
States; observations on the pathogenesis of 
lesions in severe eye disease [Dawson], 


258 (Mr) 


Adolescence 
carcinoma in situ of corneal limbus in an 
adolescent girl [Linwong], 48 (Ja) 


Air 
orbitopalpebral emphysema and traumatic 
veitis from compressed air injury 
J [Walsh], 228 (Fe) 


* Air Pollution 
noise pollution (corres.) [Bell], 110 (Ja) 


Albinism 
partial ocular albinism in Mystromys albicau- 
datus (the African white-tailed rat) [ Ro- 
drigues]y 337 (Mr) 













pia, Ex Anopsia 
iseikonia due toe strabismic amblyopia 
omano], 174 (Fe) 
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The following Index is an alphabetical list of significant subjects presented in this 
volume. Books are listed alphabetically by first author under the heading “BOOK RE- 


Anesthesiology, Instrumentation 
noise pollution (corres.) [Bell], 110 (Ja) 


Aneurysm, Carotid 
posttraumatic intracavernous aneurysm; ep- 
istaxis with monocular blindness, preceded 
by chromatopsia [Keane], 701 (Jn) 
syndrome of incipient prechiasmal optic 
nerve compression [Knight], 1 (Ja) 


Angiography, Fluorescein 

color fluorescein angiography in toxemia of 
pregnancy [Kenny], 383 (Ap) 

electrophysiologic and fluorescein stud- 
ies in vitelliform macular degeneration 
[Schwartz], 636 (Jn) 

melanocytoma of the choroid clinically simu- 
lating a malignant melanoma [Shields], 
396 (Ap) 

presumed ocular histoplasmosis 
251 (Mr) 


[Smith], 


Aniseikonia 
due to strabismic amblyopia [Romano], 174 
(Fe) 


ANNUAL REVIEW 
the lens [Jaffe], 453 (Ap) 
physiological chemistry of the eye; annual 
review [Barber], 72 (Ja) 
the uvea [Schlaegel], 713 (Jn) 
the vitreous [Jaffe], 599 (My) 


Anophthalmos, Surgical see Enucleation 


Anoxia 
depletion course of epithelial glycogen with 
corneal anoxia [Uniacke,] 56 (Ja) 


Anterior Chamber 

aphakic flat anterior chamber 
[Weiss]; reply [Cotlier], 594 (My) 

aphakic flat anterior chamber: I. incidence 
among 8,533 cataract extractions [Cot- 
lier], 119 (Fe); II. effect of spontaneous 
reformation and medical therapy [Cot- 
lier], 124 (Fe) 

pilocarpine; effect on the anterior chamber 
and lens thickness [Abramson], 615 (Jn) 

vitreous body volume reduction in the rabbit 
[Brubaker], 438 (Ap) 


(corres. ) 


Antibiotics, Administration and Dosage 
preoperatively administered antibiotics; ef- 
fect on bacterial counts of eyelids [Whit- 
ney], 155 (Fe) 


Aphakia, Surgical see Cataract Extraction 
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Aqueous Humor BOOK REVIEWS, cont. ¢ y 
treponeme-like forms in chimpanzee aqueous Drews RC. Manual of tonography, 362 (Mr) 
humor and cerebrospinal fluid [Elsas], 333 Gordon DM. ed. The eye in systemic disease, 
(Mr) III (International Ophthalmology Clinics, A 
vol 10, no 3), 364 (Mr) } 
Arteriosclerosis Harrington DO. The visual fields: a textbook 
athefomatous embolism of central retinal ar- and atlas of clinical perimetry, 361 (Mr) 
tery [Wolter], 301 (Mr) Manley DR ed. Symposium on horizontal 
ocular deviations, 362 (Mr) 
Autonomic Drugs see Acetylcholine; Epineph- Poulsen AD et al. La fonction du regard 
rine; Isoproterenol; Norepinephrine (Gaze function), 593 (My) 
: Revell MJ. Strabismus: a history of orthoptic 
Avulsion, Ocular K techniques, 361 (Mr) 3 
avulsion of both eyes, a form of old Hawalli- Shearn MA. Sjogren’s Syndrome, 240 (Fe) 
an punishment [Holmes], 443 (Ap) Straub W ed. Die ophthalmologischen Unter- 


suchungsmethoden, book 1 (Methods of ocu- 


B lar examination, vol. 1), 242 (Fe) 
Baloon Cell Nevus see Nevus, Compound saree ed. Retinal diseases in children, 


Binocular Minion Zagora E. Eye injuries, 363 (Mr) 


horizontal fusional amplitudes and versions; C 







comparison in parents of strabismic and > 

nonstrabismie children [Niederecker], 283 Carhon Dioxide 

(Mr) choroidal blood flow; effects of oxygen and 
Blepharoptosis carbon dioxide [Friedman], 70 (Ja) 

a clamp for strengthening Miiller’s muscle in Catena nis ° 
ee of ptosis [Putterman], 665 carcinoma in situ of corneal limbus in adoles- 
(Jn) = Á pt cent girl [Linwong], 48 (Ja) 

One eo TN, tre bee nl: ing ao prostatic carcinoma metastatic to optic nerve 
cation [Cohen], 161 (Fe) and choroid [Zappia], 642 (Jn) 

Blindness, Etiology i Cataract 

atheromatous embolism of central retinal ar- cataracts acquired following varicella infec- 
tery; secondary hemorrhagic glaucoma tion [Robb], 352 (Mr) 

[Wolter], 301 (Mr) electric cataracts; I. sequential changes, unu- 
posttraumatic intracavernous aneurysm, ep- sual and prognostic findings [Fraunfeld- 
istaxis with monocular blindness, preceded er], 179 (Fe); II ultrastructural lens 

by chromatopsia [Keane], 701 (Jn) changes [Hanna], 184 (Fe) > 
Blood Pressure Determination E BS ore Sema 595 (My); 

the pressure measured in ophthalmodyna- piy < y 

mometry [Werff], 290 (Mr) Cataract Extraction 
Brain Neoplasms yee hazards of cryoextraction Wirt- > 
syndrome of incipient prechiasmal optic nerve i. pE F tarl, 225 (Fe) a had 
compression [Knight], 1 (Ja) Fe) of cryoextraction [Durham], 117 
Branchial Region, Abnormalities phakotomy and aspiration; new technique for 
classification for limbal dermoid choris- lens removal through small incision [Co- 
tomas and branchial arch anomalies [Ben- hen], 206 (Fe) 
jamin], 305 (Mr) vitreous body volume reduction in the rabbit 
[Brubaker], 438 (Ap) À pA 
BOOK REVIEWS 

Babel J et al. Ultrastructure of the peripheral Cataract Extraction, Complications 
nervous system and sense organs; atlas of aphakic flat anterior chamber (corres.) * 
normal and pathologic anatomy, 241 (Fe) [Weiss]; reply [Cotlier], 594 (My) 

Bleeker GM and Lyle TK eds. Fractures of aphakic flat anterior chamber: I. incidence 
the orbit: proceedings of the symposium on among 8,533 cataract extractions [Cot- 
orbital fractures, Amsterdam, April 19-20, lier], 119 (Fe); II. effect of spontaneous ° 
1969, 241 (Fe) reformation and medical therapy [Cotlier], 

Burian HM et al. Symposium on strabismus: 124 (Fe) 
transactions of the New Orleans Academy bilateral aphakic malignant gla a [Sug- 
of Ophthalmology, 240 (Fe) ar], 347 (Mr) 

Donaldson DD. Atlas of external diseases of cryosurgical closure gf filtering blebs 
the eye, vol 3, 361 (Mr) by], 319 (Mr) 
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a e Cavernous Sinus 
posttraumatic intracavernous aneurysm; ep- 
istaxis with monocular blindness, preceded 
4 S by chromatopsia [Keane], 701 (Jn) 
P Cerebro-Hepato-Renal Syndrome 
cerebyo-hepato-renal (Zellweger’s) syndrome 
[Stanescu], 590 (My) 


Cerebrospinal Fluid 
treponeme-like forms in chimpanzee aqueous 
humor and cerebrospinal fluid [Elsas], 333 
E (Mr) 


Chalcosis see Copper, Poisoning 


Chickenpox, Complications 
cataracts acquired following varicella infec- 
tion [Robb], 352 (Mr) 


Choristoma 
o, classification for limbal dermoid choristomas 
[Benjamin], 805 (Mr) 


Choroid 
color fluorescein angiography in.toxemia of 
r pregnancy [Kenny], (Ap) 

partial ocular albinism in Mystromys albi- 
caudatus (the African white-tailed rat) 
[Rodrigues], 337 (Mr) 

presumed ocular histoplasmosis; I. histoplas- 
min skin test sensitivity in cases identified 
during a community survey [Smith], 245 
(Mr); II. patterns of peripheral and peri- 
papillary scarring in persons with nomacu- 
lar disease [Smith], 251 (Mr) 


Choroid, Abnormalities 
Peters’ anomaly and total posterior coloboma 
of tetinal pigment epithelium and choroid 
[Scheie], 525 (My)* 


Choroid, Blood Supply 
P choroidal blood flow; II. effects of autonomic 
= agents [Chandra], 67 (Ja) 
choroidal blood flow; III. effects of oxygen 
and carbon dioxide [Friedman], 70 (Ja) 


Choroid Neoplasms 
bilateral metastatic choroidal melanoma, nevi, 
and cavernous degeneration [Albert], 39 
(Ja) 
“MFlanccytoma clinically simulating a malig- 
nant melanoma [Shields], 396 (Ap) 
prostatic carcinoma metastatic to optic nerve 
and choroid [Zappia], 642 (Jn) 





Cieatrix 
presumed ocular histoplasmosis [Smith], 
g 245 (Mr); 251 (Mr) 
Cocaine 


“caine” (corres.) [Kulvin]; reply 
yder], 110 (Ja) 






e 
ma see Choroid, Abnormalities 
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Color Perception 
posttraumatic intracavernous aneurysm; ep- 
istaxis with monocular blindness, preceded 
by chromatopsia [Keane], 701 (Jn) 


Conjunctiva 
balloon cell nevus [Pfaffenbach], 192 (Fe) 
orbitopalpebral emphysema and traumat- 
ic uveitis from compressed air injury 
[Walsh], 228 (Fe) . 


Contact Lenses 
adjustable biomicroscopy contact glass with 
erect imagery [Frisen], 202 (Fe) 
new fluorescent stain for soft hydrophilic lens 
fitting [Refojo], 275 (Mr) 


Copper, Poisoning 
intraocular foreign body extraction in early 
chalcosis [Beckerman], 444 (Ap) 


Cornea 

beta 14,, isobutyl 2-cyanoacrylate adhesive; 
determination of absorption in the cornea 
[Sani], 216 (Fe) 

cystine deposits in an adult (corres.) [Cot- 
lier], 111 (Ja); [Giles], 112 (Ja); reply 
[Kraus], 112 (Ja) 

depletion course of epithelial glycogen with 
corneal anoxia [ Uniacke, 56 (Ja) 

reversibility of ultrastructural freeze-thaw- 
induced injury [Van Horn], 422 (Ap) 


Cornea, Pathology 
histologic alterations produced by oxygen at 
high pressure [Nichols], 417 (Ap) 


Cornea, Physiology 
water permeability of human cornea [Stan- 
ley], 568 (My) 


Cornea, Transplantation 

keratoplasty; results using donor tissue be- 
yond 48 hours [Saleeby], 538 (My) 

laser interferometry in corneal opacification 
[Gstalder], 269 (Mr) 

penetrating grafts using herpes convalescent 
cornea [Darrell], 411 (Ap) 

potentiation of corneal graft reaction by 
complete Freund’s adjuvant [Smolin], 60 
(Ja) 


Corneal Dystrophies 
dystrophic changes in anterior cornea [Trobe], 
378 (Ap) 


Corneal Neoplasms 
carcinoma in situ of the corneal limbus in an 
adolescent girl [Linwong], 48 (Ja) 


Corneal Opacity 
adenovirus type 8 infections in the United 
States; IV. observations on the pathogene- 
sis of lesions in severe eye disease [Daw- 
son], 258 (Mr) 
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Corneal Opacity, cont. 

laboratory evaluation of a clinical glare test- 
er [Miller], 324 (Mr) 

laser interferometry in corneal opacification 
[Gstalder], 269 (Mr) 

Peteys’ anomaly and total posterior coloboma 
of retinal pigment epithelium and choroid 
[Scheie], 525 (My) 


Corneal Ulcer 
penetrating grafts using herpes convalescent 
cornea [Darrell], 411 (Ap) 


Cranial Nerves see Oculomotor Paralysis 


Cryogenic Surgery 
cryosurgical closure of filtering blebs [Cleas- 
by], 319 (Mr) : 
electrical hazards of cryoextraction [Wirt- 
schafter], 225 (Fe) 
hazard of ecryoextraction [Durham], 117 (Fe) 


Cryotherapy 
of retinoblastoma [Tolentino], 52 (Ja) 


Cryptococcosis 
neuro-opthalmic aspects of central nervous 
system cryptococcosis [Gonyea], 164 (Fe) 


Cyanoacrylates 
beta 14,, isobutyl 2-eyanoacrylate adhesive; 
determination of absorption in cornea 
[Sani], 216 (Fe) 
cyanoacrylate adhesive [deGuillebon], 407 
(Ap) 


Cyclopentolate 
associated with two cases of grand mal sei- 
zure [Kennerdell], 634 (Jn) 
residual accommodation; comparison between 
cyclopentolate 1% and tropicamide 1% 
[Miranda], 515 (My) 


Cycloplegics see Cyclopentolate 


Cystinosis 
ocular cystine deposits in an adult (corres.) 
[Cotlier], 111 (Ja); [Giles], 112 (Ja); 
reply [Krause], 112 (Ja) 


D 


Dermoid 
classification for limbal dermoid choristomas 
[Benjamin,] 305 (Mr) 


Dexamethasone 
heritability of plasma cortisol {Levene], 389 
(Ap) 
plasma cortisol differences between normal 
and glaucomatous patients [Schwartz], 
369 (Ap) 


Diabetes, Bronze see Hemochromatosis 
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Diabetic Retinopathy 
clinical photocoagulation with krypton laser 
[L’Esperance], 693 (Jn) 
retinal detachment secondary to proliferative 
diabetic retinopathy [Tasman], 286 (Mr) 
therapeutic vascular occlusions in [Beh- 
rendt], 629 (Jn) ° 


Drug Legislation 
education, not legislation [Allen], 243 (Mr) 


Drugs, Administration 
education, not legislation [Allen], 243 (Mr) 


E 


Education, Medical 
education, not legislation [Allen], 243 (Mr) 


Electric Injury 
electric cataracts; I. sequential changes, unu- 
sual and prognostic findings [Fraunfeld- 
er], 179 (Fe); II. ultrastructural lens 
changes [Hanna], 184 (Fe) 
electrical hazards of cryoextraction [Wirt- 
schafter], 225 (Fe) 


Electromyography 
Duane’s syndrome; electromyographic study 
[Scott], 140 (Fe) 


Electronics, Medical 
a hazard of cryoextraction [Durham], 117 
(Fe) 


Electroretinography 
electrophysiologic and fluorescein stud- 
ies in vitelliform macular degeneration 
[Schwartz], 636 (Jn) 


Embolism e 
atheromatous embolism of central retinal ar- 
tery [Wolter], 301 (Mr) 


Emphysema 

orbitopalpebral emphysema and tra@umat- 
ic uveitis from compressed air injury 
[Walsh], 228 (Fe) 


Enophthalmos, Therapy 
modification of the correction of enophthal- 
mos associated with anophthalmos by im- 
plantation of connected siliconized rubber 


beads [White], 652 (Jn) y- 
Enucleation 


enucleation surgery; new technique [Soll], 
196 (Fe) 

modification of the correction of enophthal- 
mos associated with anophthalmos by im- 
plantation of connected siliconized rubber 
beads [White], 652 (Jn) 

vitrectomy in intraocular trauma [Coles], 
621 (Jn) 


Epilepsy, Grand Mal 
cyclopentolate associated with two casesNof 
grand mal siezure [Kennerdell], 6344@Jn 





4 e Epinephrine 
choroidal blood flow; effects of autonomic 
agents [Chandra], 67 (Ja) 


A Epistaxis 

° posttraumatic intracavernous aneurysm; ep- 

} istaxis with monocular blindness, preceded 
by chromatopsia [Keane], 701 (Jn) 


ERRATUM 
38 (Ja) 


Ke Esotropia see Strabismus 


Exophthalmos 
orbital involvement in multiple myeloma 
[Rodman], 30 (Ja) 
surgical management of ocular complications 
of Graves’ disease [Schimek], 655 (Jn) 


Eye, Artificial 
y modification of the correction of enophthal- 
l mos associated with anophthalmos by im- 


plantation of connected siliconized rubber 
beads [White], 652 (Jn) 


Eye, Blood Supply 
ultrastructural aspects of hyaloid vessel de- 
velopment [Jack], 427 (Ap) 
ultrastructure of hyaloid vascular system 
[Jack], 555 (My) 


Eye, Metabolism 
physiological chemistry of the eye: annual 
review [Barber], 72 (Ja) 


Eye, Pathology 
ocular pathologic changes in primary hemo- 
chromatosis [Roth], 507 (My) 


e 
Eye Foreign Bodies . 
cyanoacrylate adhesive [deGuillebon], 407 
(Ap) 
| intraocular foreign body extraction in early 
m ĉhalcosis [Beckerman], 444 (Ap) 
modified spectacle frame for detection of 
intraocular foreign body [LaPiana], 540 
(My) 
subconjunctival cilium; feature photo [Bier- 
man], 450 (Ap) 


j Eye Injuries 
rectomy in intraocular trauma [Coles], 
621 (Jn) 
* Eye Manifestations 
cerebro-hepato-rena]l (Zelleger’s) Syndrome; 
` ocular involvement [Stanescu], 590 (My) 
( pheochromocytoma, medullary thyroid carci- 
T noma, multiple mucosal neuroma; a var- 
( iant of the syndrome [Baum], 574 (My) 


Reiter’s kgratitis [Mills], 447 (Ap) 










periodic alternation ef null point in congeni- 
l nystagmus; association with alternat- 


eo 
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Eye Movements, cont. 
ing gaze deviation and esotropia [Robb], 
169 (Fe) 


Eye Neoplasms 
classification for limbal dermoid charistomas 
and branchial arch anomalies [Benjamin], 
305 (Mr) 
limbal melanoma in a Negro [Kielar], 392 
(Ap) 


Eyelashes 
subconjunctival cilium; feature photo, [Bier- 
man], 450 (Ap) 


Eyelid Neoplasms 
alveolar rhabdomyosarcoma; diagnosis by 
electron microscopy [Schuster], 646 (Jn) 


Eyelid Ptosis see Blepharoptosis 


Eyelids 

dysthyroid exophthalmos and lid edema; fea- 
ture photo [Usdan], 596 (My) 

preoperatively administered antibiotics [Whit- 
ney], 155 (Fe) 

surgical management of ocular complications 
of Graves’ disease [Schimek], 655 (Jn) 

surgical treatment of upper eyelid retraction 
[Putterman], 401 (Ap) 


F 
Fascia Lata 
feasibility of a bank for storage of human 
fascia lata sutures [Mandelcorn], 535 
(My) 
Fasanella-Servat Operation see Blepharoptosis, 
Surgery 


FEATURE PHOTO 
bilateral retinoblastoma [Cleasby], 726 (Jn) 
dysthyroid exophthalmos and lid edema 
[Usdan], 596 (My) 
lipemia retinalis [O’Connor], 230 (Fe) 
subconjunctival cilium [Bierman], 450 (Ap) 


Fibrosis 
vitrectomy in intraocular trauma [Coles], 
621 (Jn) 


Filtering Blebs see Cataract Extraction, Com- 
plications 


Fluoresceins 
mydriasis and increased ocular pressure; iris 
fluorescein studies [Ruthowski], 25 (Ja) 
new fluorescent stain for soft hydrophilic lens 
fitting’ [Refojo], 275 (Mr) 


Fluorescent Antibody Technic 
borderline fluorescent treponemal antibody 
absorption test reactor [Seeley], 16 (Ja) 
treponeme-like forms in chimpanzee aqueous 
humor and cerebrospinal fluid [Elsas], 333 
(Mr) 
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Freezing 
reversibility of ultrastructural freeze-thaw- 
induced injury [Van Horn], 422 (Ap) 


Freund’s Adjuvant 
potentiation of corneal graft reaction by 
complete Freund’s adjuvant [Smolin], 60 
(Ja) 


Fungus Diseases see Cryptococcosis 


G 


Galactosemia 
sugar cataract (corres. ) [Chylack] ; 
[Merin], 595 (My) 


reply 


Genetics, Human 
congenital ptosis; new pedigree and classifi- 
cation [Cohen], 161 (Fe) 


Glare Sensitivity 
laboratory evaluation of clinical glare test- 
er [Miller], 324 (Mr) 


Glaucoma 

bilateral aphakic malignant glaucoma [Sug- 
ar], 347 (Mr) 

new concept of malignant glaucoma [ Le- 
vene], 497 (My) 

plasma cortisol differences between normal 
and glaucomatous patients [Schwartz], 
369 (Ap) 


Glaucoma, Complications 
selective perimetry for glaucomatous defects 
in ocular hypertension [Armaly], 518 (My) 


Glaucoma, Diagnosis 
prone provocative testing for narrow angle 
glaucoma [Harris], 493 (My) 


Glaucoma, Etiology 
atheromatous embolism of central retinal ar- 
tery; secondary hemorrhagic glaucoma 
[Wolter], 301 (Mr) 
miotic-induced malignant glaucoma [Ries- 
er], 706 (Jn) 


Glaucoma, Surgery 
intralenticular hemorrhage following iridec- 
tomy [Feibel], 36 (Ja) 


Glioma 
preretinal glial nodules in persistance and 


hyperplasia of primary vitreous [Blodi], 
531 (My) 
Glycogen, Metabolism 
the depletion course of epithelial glycogen 


with corneal anoxia [Uniackeq, 56 (Ja) 


Goiter, Exophthalmic 
dysthyroid exophthalmos and lid edema; fea- 
ture photo [Usdan], 596 (My) 
surgical management of ocular complications 
of Graves’ disease [Schimek], 655 (Jn) 
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H 


Hawaii 
avulsion of both eyes, a form of old Hawai- 
ian punishment [Holmes], 443 (Ap) 


Head Injuries 
posttraumatic intracavernous aneurysm; ep- 
istaxis with monocular blindness, preceded 
by chromatopsia [Keane], 701 (Jn) 


Hemochromatosis 
ocular pathologic changes in primary hemo- 
chromatotis [Roth], 507 (My) 


Hemorrhage, Intralenticular 
following iridectomy [Feibel], 36 (J a) 


Hemosiderosis 
ocular pathologic changes in primary hemo- 
chromatosis [Roth], 507 (My) 


Herpes Simplex, Ocular see Keratitis, Dendritic 


Histoplasmin, Diagnostic Use 
presumed acular histoplasmosis; I. histoplas- 
min skin test sensitivity in cases identified 
during a community survey [Smith], 245 
(Mr) 


Histoplasmosis 
presumed ocular histoplasmosis; I. histoplas- 
min skin test sensitivity in cases identified 
during a community survey [Smith], 245 
(Mr); II. patterns of peripheral and peri- 
papillary scarring in persons with nonmac- 
ular disease [Smith], 251 (Mr) 


Hyaloid Vessels 
ultrastructural aspects of hyaloid vessel de- 
velopment [Jack], 437 (Ap) 
ultrastructure of hyaloid vascular system 
[Jack], 555 (My) 


Hydrocortisone, Blood . 
heritability of plasma cortisol [Levene], 389 
(Ap) 


plasma cortisol differences between normal 
and glaucomatous patients [Schwartz], 
369 (Ap) 
Hydrophilic Lens see Contact Lenses 


Hyperbaric Oxygenation 


histologic alterations produced in the eye by 
oxygen at high pressure [Nichols], 417 
(Ap) 
Hyperlipemia 
lipemia retinalis; feature photo [O’Connor], 
230 (Fe) 
Hyperplasia 








preretinal glial nodules in persista 
hyperplasia of primary vitreous, [B 
531 (My) 


and 
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a œ | Hyphema, Therapy 


therapy in experimental hyphema [Masket], 
222 (Fe) 


I 


Inferigr Oblique Muscle see Oculomotor Mus- 
cles, Surgery 


Interferometry 
laser interferometry in corneal opacification 
[Gstalder], 269 (Mr) 


Interferon, Biosynthesis 
experimental vaccinial keratoconjunctivitis; 
effect of an interferon inducer (Poly I:C) 
[Moschini], 211 (Fe) 


Intraocular Pressure 

intraocular pressure alteration following 
ruby laser irradiation of the iris [Kino- 
shita], 688 (Jn) 

mydriasis and increased ocular pressure: pu- 
pillographic studies [Rutkowski], 21 (Ja); 
iris fluorescein studies [Rutkowski], 25 
(Ja) . 

selective perimetry for glaucomatous defects 
in ocular hypertension [Armaly], 518 
(My) 


Iris 

intraocular pressure alteration following 
ruby laser irradiation of the iris [Kinosh- 
ita], 688 (Jn) 

mydriasis and increased ocular pressure: 
pupillographice studies [Rutkowski], 21 
(Ja); iris fluorescein studies [Rutkowski], 
25 (Ja) 


Iris Sûrgery 
intralenticular hemérrhage following iridec- 
tomy [Feibel], 36 (Ja) 


Isobytyleyanoacrylate see Cyanoacrylates 


Isoproterenol 
choroidal blood flow; effects of autonomic 
agents [Chandra], 67 (Ja) 
effects of the sympathetic nervous system on 
accomodation; 
system [Hurwitz], 668 (Jn) 


~~ K 


Keratitis 
Reiter’s keratitis [Mills], 447 (Ap) 


Keratitis, Dendritic 
penetrating grafts using herpes convalescent 
cornea [Darrell], 411 (Ap) 


Keratoconjunctivitis 
adenoyarus type 8 infections in the United 
Sates; observations on the pathogenesis of 
lesions in severe,eye disease [Dawson], 
258 (Mr) 


~ 


beta sympathetic nervous 
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Keratoconjunctivitis, cont. 
experimental vaccinial keratoconjunctivitis; 
effect of an interferon inducer (Poly I:C) 

[Moschini], 211 (Fe) 


Keratoplasty see Cornea, Transplantation 


L 
Lacrimal Apparatus j 
the hard to repair severed lacrimal canalicu- 
lus [Meacham], 406 (Ap) 


Laser Coagulation 
clinical photocoagulation with krypton laser 
[L’Esperance], 693 (Jn) 
ruby laser photocoagulation of the papilloma- 
cular bundle [Watzke], 684 (Jn) 
therapeutic vascular occlusions in diabetic 
retinopathy [Behrendt], 629 (Jn) 


Lasers 
intraocular pressure alteration following 
ruby laser irradiation of the iris [Kinosh- 
ita], 688 (Jn) 
laser interferometry in corneal opacification 
[Gstalder], 269 (Mr) 


Lens Crystalline see also Cataract 

annual review [Jaffe], 453 (Ap) 

cyanoacrylate adhesive [deGuillebon], 407 
(Ap) 

intralenticular hemorrhage following iridec- 
tomy [Feibel], 36 (Ja) 

new concept of malignant glaucoma [Le- 
vene], 497 (My) 

pilocarpine; effect on the anterior chamber 
and lens thickness [Abramson], 615 (Jn) 

ultrastructural aspects of hyaloid vessel de- 
velopment [Jack], 427 (Ap) 


Lens Crystalline, Pathology 
electric cataracts [Hanna], 184 (Fe) 
histologic alterations produced in the eye by 
oxygen at high pressure [Nichols], 417 
(Ap) 


Lens Opacities see Cataract 
Levarterenol see Norepinephrine 


Leukemia, Myelocytic 


peripheral retinal neovascularization with 


chronic myelogenous leukemia [Frank], . 


585 (My) 


Light Coagulation see also Laser Coagulation 
xenon photocoagulation of the papillomacular 
bundle Townes], 679 (Jn) 


Light Scattering 
glare and the scatter of light in the vitreous 
[Deiter], 12 (Ja) 


Limbus, Corneoscleral see Corneal Neoplasms 
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M 


Macula Lutea 
ruby laser photocoagulation of papillomacu- 
lar bundle [Watzkel], 684 (Jn) 
xenon. photocoagulation of papillomacular 
bundle [Townes], 679 (Jn) 


Macular Degeneration see Retinal Degenera- 
` tion, Familial 


Melanoma 

bilateral metastatic choroidal melanoma, 
nevi, and cavernous degeneration [AI- 
bert], 39 (Ja) 

limbal melanoma in a Negro [Kielar], 392 
(Ap) 

melanocytoma of the choroid clinically simu- 
lating a malignant melanoma [Shields], 
396 (Ap) 


Meningioma 
syndrome of incipient prechiasmal 
nerve compression [Knight], 1 (Ja) 


optic 


Meningitis 
neuro-ophthalmic aspects of central nervous 
system cryptococcosis [Gonyea], 164 (Fe) 


Meningitis, Meningococcic 
total third nerve paralysis [Kass], 107 (Ja) 


Microscopy 
an adjustable biomicroscopy contact glass 
with erect imagery [Frisen], 202 (Fe) 


Microscopy, Electron 

adenovirus type 8 infections in the United 
States [Dawson], 258 (Mr) 

alveolar rhabdomyosarcoma of the eyelid 
[Schuster], 646 (Jn) 

partial ocular albinism in Mystromys albi- 
caudatus (the African white-tailed rat) 
[Rodrigues], 337 (Mr) 

reversibility of ultrastructural freeze-thaw- 
induced injury [Van Horn], 422 (Ap) 

ultrastructural aspects of hyaloid vessel de- 
velopment [Jack], 427 (Ap) 

ultrastructure of the hyaloid vascular system 
[Jack], 555 (My) 


Military Medicine 
intraocular foreign body in early chalcosis 
[Beckerman], 444 (Ap) 


Miotics see Pilocarpine 
Mucopolysaccharidoses 
ocular cystine deposits in an adult (corres.) 
[Cotlier], 111 (Ja); [Giles],°112 (Ja); 
reply [Kraus], 112 (Ja) 


_ Miiller’s Muscle see Muscles, Superior Tarsal 


Multiple Myeloma 
, orbital involvement in [Rodman], 30 (Ja) 


Å Ve *~°~° ° yy 
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Multiple Sclerosis 
optic neuritis and multiple sclerosis; epide- 
miological study [Percy], 135 (Fe) 


Muscles, Superior Tarsal 
a clamp for strengthening Miiller’s muscle in 
the treatment of ptosis [Putterman], 665 
(Jn) 


Muscles, Levator Palpebrae Superioris 
cogenital ptosis [Cohen], 161 (Fe) 


Myasthenia Gravis 
orbicularis oculi reflex; studies in internu- 
clear opthalmoplegia and pseudointer- 
nuclear opthalmoplegia [Lyon], 148 (Fe) 


Mystromys Albicaudatus 
partial ocular albinism in Mystromys albi- 
caudatus (the African white-tailed rat) 
[Rodrigues], 337 (Mr) 


N 


Narcotics 
suffix “caine” (corres.) [Kulvin], 110 (Ja) 


Neoplasm Metastasis 


bilateral metastatic choroidal melanoma, 
nevi, and cavernous degeneration [Albert], 
39 (Jä) 


prostatic carcinoma metastatic to optic nerve 
and choroid [Zappia], 642 (Jn) 


Neuroma, Familial and Genetic 
pheochromocytoma, medullary thyroid carci- 
noma, multiple mucosal neuroma; a variant 
of the syndrome [Baum], 574 (My) 


Nevus 

bilateral metastatic choroidal melaņpoma, 
nevi, and cavernouş degeneration [Al- 
bert], 39 (Ja) 


Nevus, Compound ; 
balloon cell nevus of the conjunctiva [Péaf- 
fenbach], 192 (Fe) 


Nevus Sebaceous of Jadassohn see Sebaceous 
Adenoma 


NEWS AND COMMENT 
113 (Ja); 234 (Fe); 365 (Mr); 487 (Ap); 
612 (My); 729 (Jn) 


Noise 
noise pollution (corres.) [Bell], 110 (Ja) 


Nomenclature 
the suffix “caine” (corres.) [Kulvin]; reply 
[Snyder], 110 (Ja) 


Norepinephrine 
choroidal blood flow; effects of+ autonomic 
agents [Chandra], 67 (Ja) aa 


effects of the sympathetic nervous systefnyon 


accommodation; II. Adpha sympathetic ner 


vous system [Hurwitz], 675 (Jn) ip 
PA 
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Nystagmus, Congenital 
periodic alternations of null point in congeni- 
tal nystagmus [Robb], 169 (Fe) 


O 


Oculomotor Muscles 
horizontal fusional amplitudes and versions; 
comparison in parents of strabismic and 
nonstrabismic children [Niederecker], 83 
(Mr) 


Oculomotor Muscles, Innervation 
Duane’s syndrome; electromyographic study 
[Scott], 140 (Fe) 


Oculomotor Muscles, Surgery 

surgical management of ocular complications 
of Graves’ disease [Schimek], 655 (Jn) 

surgical torsion of the glove as treatment for 
retinal detachment [Weidenthal], 315 
(Mr) 

technique for recession of the inferior oblique 
muscle [Urist], 198 (Fe) 


Oculomotor Nerve 
congenital ptosis [Cohen], 161 (Fe) 


Oculomotor Paralysis 

Duane’s syndrome; electromyographic study 
[Scott], 140 (Fe) 

neuro-opthalmic aspects of central nervous 
system cryptococcosis [Gonyea], 164 (Fe) 

obicularis oculi reflex; studies in internuclear 
opthalmoplegia and pseudointernuclear op- 
thalmoplegia [Lyon], 148 (Fe) 

total third nerve paralysis [Kass], 107 (Ja) 

unilateral external oculomotor nerve palsy 
and nevus sebaceous of Jadassohn [Has- 
lafn], 293 (Mr) 


Opthalmia, Prevention and Control 
preoperatively administered 
[Whitney], 155 (Fe) 


antibiotics 


Opthalmic Artery 
the pressure measured in opthalmodyna- 
mometry [Werff], 290 (Mr) 


Ophthalmodynamometry 
the pressure measured in opthalmodyna- 
mometry [Werff], 290 (Mr) 


Opthalmological Society of the United King- 
dom 
91st annual congress [Ashton], 233 (Fe) 


Ophthalmology 
selected opthalmologic and orthoptic mea- 
surements in families [Smith], 278 (Mr) 


Ophthalmoplegia see Oculomotor Paralysis 
Opkthalmoscopy 


“an adjustable biomicroscopy contact glass 
with erect imagery [Frisen], 202 (Fe) 
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Optic Atrophy 
bilateral metastatic choroidal melanoma, nevi, 
and cavernous degeneration [Albert], 39 
(Ja) 
borderline fluorescent treponemal antibody 
absorption test reactor [Seeley], 14 (JA) 


Optic Nerve 

prostatic carcinoma metastatic to optic nerve 
and choroid [Zappia], 642 (Jn) 

ruby laser photocoagulation of the papilloma- 
cular bundle [Watzke], 684 (Jn) 

optic nerve sarcoidosis [Jampol], 355 (Mr) 

syndrome of incipient prechiasmal optic 
nerve compression [Knight], 1 (Ja) 

xenon photocoagulation of the papillomacular 
bundle [Townes], 679 (Jn) 


Optic Neuritis 
and multiple sclerosis; 
study [Percy], 135 (Fe) 
the borderline fluorescent treponemal anti- 
body absorption test reactor [Seeley], 16 
(Ja) 


an epidemiological 


Optometry 
education, not legislation [Allen], 243 (Mr) 


Orbit 
orbitopalpebral emphysema and traumatic 
uveitis from compressed air injury 
[Walsh], 228 (Fe) 


Orbital Neoplasms 
orbital involvement 
[Rodman], 30 (Ja) 


in multiple myeloma 


Orthoptics 
selected ophthalmologic and orthoptic mea- 
surements in families [Smith], 278 (Mr) 


Oxygen 
choroidal blood flow; effects of oxygen and 
carbon dioxide [Friedman], 70 (Ja) 
histologic alterations produced in the eye by 
oxygen at high pressure [Nichols], 417 


(Ap) 
P 


Papilledema 
prostatic carcinoma metastatic to optic nerve 
and choroid [Zappia], 642 (Jn) 


Perimetry see also Visual Fields 
Periodicity 
periodic alternation of null point in congeni- 
tal nystagmus [Robb], 169 (Fe) 
Permeability 
water permeability of the human cornea 


[Stanley], 568 (My) 


Peters’ Anomaly see Corneal Opacity 
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Phakotomy see Cataract Extraction 


Pheochromocytoma, Familial and Genetic 
pheochromocytoma, medullary thyroid carci- 
noma, multiple mucosal neuroma; a var- 
iant of the syndrome [Baum], 574 (My) 


Photocoagulation see Laser Coagulation; Light 
K Coagulation 


Photoreceptors 
partial ocular albinism in Mystromys albi- 
caudatus (the African white-tailed rat) 
[Rodrigues], 337 (Mr) 


Pilocarpine 
effect on the anterior chamber and lens thick- 
ness [Abramson], 615 (Jn) 
miotic-induced malignant glaucoma [Ries- 
er], 706 (Jn) 


Pinta 
treponeme-like forms in chimpanzee aqueous 
humor and cerebrospinal fluid [Elsas], 333 
(Mr) 


Plasma Cell Myeloma see Multiple Myeloma 
Poly I:C see Interferon, Biosynthesis 


Pregnancy, Toxemias 
color fluorescein angiography in [Kenny], 383 
(Ap) 


Preoperative Care 
preoperatively administered antibiotics; their 
effect on bacterial counts of eyelids [Whit- 

ney], 155 (Fe) 


Primates, Chimpanzees 
treponeme-like forms in aqueous humor and 
cerebrospinal fluid [Elsas], 333 (Mr) 


Primates, Monkeys 

effects of sympathetic nervous system on 
accommodation I. Beta sympathetic ner- 
vous system [Hurwitz], 668 (Jn); II. Al- 
pha sympathetic nervous system [Hurwitz], 
675 (Jn) 

ruby laser photocoagulation of the papillo- 
macular bundle [Watzke], 684 (Jn) 

xenon photocoagulation of the papillomacular 
bundle [Townes], 679 (Jn) 


Proptosis see Exophthalmos, Etiology 


Prostatic Neoplasms 
prostatic carcinoma metastatic to optic nerve 
and choroid [Zappia], 642 (Jn) 


Prosthesis 
enucleation surgery; a new technique [Soll], 
196 (Fe) 


ə Ptosis see Blepharoptosis 
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Punishment 
avulsion of both eyes, a form of old Hawaii- 
an punishment [Holmes], 443 (Ap) 


Pupil 
mydriasis and increased ocular pressure: 
pupillographic studies [Rutkowski], 21 


(Ja); iris fluorescein studies [Rutkowski], 
25 (Ja) 

new concept of malignant glaucoma [Le- 
vene], 497 (My) 

prone provocative testing for narrow angle 
glaucoma [Harris], 493 (My) 


Pupillary Reflex 
the borderline fluorescent treponemal anti- 
body absorption test reactor [Seeley], 16 

(Ja) 
syndrome of incipient prechiasmal 
nerve compression [Knight], 1 (Ja) 


optic 


R 
Rat, White-Tailed see Mystromys Albicaudatus 


Reflex, Orbicularis Oculi 
internuclear ophthalmoplegia and pseudo- 
internuclear ophthalmoplegia [Lyon], 148 
(Fe) 


Refraction, Ocular see Interferometry 


Reiter’s Disease 
Reiter’s keratitis [Mills], 447 (Ap) 


Research 
new service: Smithsonian Science Informa- 
tion Exchange, Inc., 244 (Mr) 


Retina š 

presumed ocular histoplasmosis; I. histoplas- 
min skin test sensitivity in cases identified 
during a community survey [Smith], 245 
(Mr); II. patterns of periphera] and peri- 
papillary scarring in persons with nonmac- 
ular disease [Smith], 251 (Mr) 

ruby laser photocoagulation of the papilloma- 
cular bundle [Watzke], 684 (Jn) 

xenon photocoagulation of the papillomacular 
bundle [Townes], 679 (Jn) 


Retina, Abnormalities 
Peters’ anomaly and total posterior colobgm 
of retinal pigment epithelium and chodit 
[Scheie], 525 (My) 


Retina, Blood Supply 
lipemia retinalis; feature photo [O’Connor], 
230 (Fe) 
peripheral retinal neovascularization with 
chronic myelogenous leukemia [Frank], 
585 (My) 


Retina, Pathology Š 
histologic alterations produced in the é¢ye by 
oxygen at high pressure [Nichols], 4N 


(Ap) 
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Retinal Degeneration, Familial 
electrophysiologic and fluorescein studies 
in vitelliform macular degeneration 
[Schwartz], 636 (Jn) 


Retinal Detachment 

colox fiuorescein angiography in toxemia of 
pregnancy [Kenny], 383 (Ap) 

experimental; biophysical aspects of retinal 
peeling and stretching [deGuillebon], 545 
(My) 

secondary to proliferative diabetic retinop- 
athy [Tasman], 286 (Mr) 

traction in vivo and postmortem 
man], 549 (My) 


[Zauber- 


Retinal Detachment, Surgery 
glare and the scatter of light in the vitreous 
[Deiter], 12 (Ja) 
surgical torsion of the globe as treatment 
[Weidenthal], 315 (Mr) 


Retinal Diseases 
clinical photocoagulation with the krypton 
laser [L’Esperance], 693 (Jn) 


Retinal Neoplasms 

bilateral retinoblastoma; photo 
[Cleasby], 726 (Jn) 

cryotherapy of retinoblastoma [Tolentino], 
52 (Ja) 

preretinal glial nodules in persistence and 
hyperplasia of primary viterous [Blodi], 
531 (My) 


feature 


Retinal Pigments 
partial ocular albinism in Mystromys albi- 
caudatus (the African white-tailed rat) 
[Rodrigues], 337 (Mr) 


Retinal Vessels 

atheromatous embolism of the central retinal 
artery [Wolter], 301 (Mr) 

color flugrescein angiography in toxemia of 
pregnancy [Kenny], 383 (Ap) 

the pressure measured in ophthalmodyna- 
mometry [Werff], 290 (Mr) 

therapeutic vascular occlusions in diabetic 
retinopathy [Behrendt], 629 (Jn) 


Retinoblastoma 
bilateral; feature photo [Cleasby], 726 (Jn) 
cryotherapy [Tolentino], 52 (Ja) 


Rh&abdomyosarcoma 
alveolar, of the eyelid; diagnosis by electron 
microscopy [Schuster], 646 (Jn) 


S 


Sarcoidosis 
optic nerve sarcoidosis [Jampol], 355 (Mr) 


Schnabel’g Caverns see Optic Atrophy 
Sclera 


‘ ocular pathologic chAngss in primary hemo- 
chromatosis [Roth], 507 (My) 
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Scotoma ` 
glare and the scatter of light in the vitreous 
[Deiter], 12 (Ja) 


Sebaceous Adenoma 
unilateral external oculomotor nerve palsy 
and nevus sebaceous of Jadassohn [Has- 

lam], 293 (Mr) 


Silicones a 
enucleation surgery [Soll], 196 (Fe) 
modification of the correction of enophthal- 

mos associated with anophthalmos by im- 
plantation of connected siliconized rubber 
beads [White], 652 (Jn) 


Smith Technic see Enophthalmos, Therapy 


Smithsonian Science Information Exchange, 
Ine. 
a new service, 244 (Mr) 


Spectacles 
modified spectacle frame for detection of 
intraocular foreign body [LaPiana], 540 
(My) 
Stains and Staining see Fluoresceins 


Staphylococcus, Drug Effects 


preoperatively administered antibiotics 
[Whitney], 155 (Fe) 
Strabismus 


aniseikonia due to strabismic amblyopia [Ro- 
mano], 174 (Fe) 

Duane’s syndrome; electromyographic study 
[Scott], 140 (Fe) 

periodic alternation of null point in congeni- 
tal nystagmus; association with alternat- 
ing gaze deviation and esotropia [Robb], 
169 (Fe) 


Strabismus, Familial 
horizontal fusional amplitudes and versions; 
comparison in parents of strabismic and 
nonstrabismic children [Niederecker], 283 
(Mr) 
selected ophthalmologic and orthoptic mea- 
surements in families [Smith], 278 (Mr) 


Surgical Instruments 
clamp for strengthening Miiller’s muscle in 
the treatment of ptosis [Putterman], 665 
(Jn) 
vitreous band surgery [Aaberg], 542 (My) 


Sutures 
feasibility of a bank for storage of human ` 


fascia lata sutures [Mandelcorn], 535 
(My) 

Sympathomimetics see Isoproterenol; Norepi- 
nephrine 


Sympathetic Nervous System 
the effects of the sympathetic nervous system 
on accommodation, I. Beta sympathetic 
nervous system [Hurwitz], 668 (Jn); II. 
Alpha sympathetic nervous system [Hur- 
witz], 675 (Jn) 
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Syphilis 
treponeme-like forms in chimpanzee aqueous 
humor and cerebrospinal fluid [Elsas], 333 

(Mr) 


Syphilis Serodiagnosis 
bordefline fluorescent treponemal antibody 
absorption test reactor [Seeley], 16 (Ja) 


x. T 
Third Nerve see Oculomotor Paralysis 
Third Nerve Nucleus see Oculomotor Nerve 


Thyroid Neoplasms, Familial and Genetic 
pheochromocytoma, medullary thyroid carci- 
noma, multiple mucosal neuroma; a var- 
iant of the syndrome [Baum], 574 (My) 


Tissue Adhesives 
beta 14,-isobutyl 2- cryanoacrylate adhesive; 
determination of absorption in the cornea 
[Sani], 216 (Fe) 
cyanoacrylate adhesive [deGuillebon], 407 
(Ap) 


Tissue Preservation 
feasibility of a bank for storage of human 
fascia lata sutures [Mandelcorn], 535 
(My) 
reversibility of ultrastructural freeze-thaw- 
induced injury [Van Horn], 422 (Ap) 


Torulosis see Cryptococcosis 


Traction 
experimental retinal detachment; biophysical 
aspects of retinal peeling and stretching 
[deGuillebon], 545 (My) 
retinal traction in vivo and postmortem 
[Zauberman], 549 (My) 


Transplantation, Immunology 
potentiation of the corneal graft reaction by 
complete Freund’s adjuvant [Smolin], 60 
(Ja) 


Treponema 
treponeme-like forms in chimpanzee aqueous 
humor and cerebrospinal fluid [Elsas], 333 
(Mr) 


Tropicamide 
residual accommodation; a comparison be- 
tween cyclopentolate 1% and a combina- 
tion of cyclopentolate 1% and tropicamide 
1% [Miranda], 515 (My) 


Turbidity, Ocular 
laboratory evaluation of a clinical glare test- 
er [Miller], 324 (Mr) | 
U a 


Uvea 
annual review [Schlaegel], 713 (Jn) 
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Uveitis 
orbitopalpebral emphysema and traumatic 


uveitis from compressed air injury 
[Walsh], 228 (Fe) 
V 
Vaccinia ° 


experimental vaccinial keratoconjunctivitis; 
effect of an interferon inducer (poly I:C) 
[Moschini], 211 (Fe) 


Varicella see Chickenpox, Complications 


Vietnam War 
intraocular foreign body extraction in early 
chaleosis [Beckerman], 444 (Ap) 


Vision Disorders, Etiology 
syndrome of incipient prechiasmal 
nerve compression [Knight], 1 (Ja) 


optic 


Visual Acuity 
laboratory evaluation of a clinical glare test- 
er [Miller], 324 (Mr) 
laser interferometry in corneal opacification 
[Gstalder], 269 (Mr) 


Visual Fields 
selective perimetry for glaucomatous defects 
in ocular hypertension [Armaly], 518 


(My) 


Vitreous Body 

annual review [Jaffe], 599 (My) 

cyanoacrylate adhesive [deGuillebon], 407 
(Ap) 

glare and the scatter of light in the vitreous 
[Deiter], 12 (Ja) 

preretinal glial nodules in persistance and 
hyperplasia of primary vitreous [Blodi], 
531 (My) 

vitreous body volume reduction in the rabbit 
[Brubaker], 488 (Ap) 


Vitreous Body, Surgery 
bilateral aphakic malignant glaucoma [Sug- 
ar], 347 (Mr) 
instrumentation and technique [Aaberg], 542 
(My) 
vitrectomy in intraocular trauma [Coles], 
621 (Jn) 


W bae 


Water l 
water permeability of the human cornea 
[Stanley], 568 (My) 


White-Tailed Rat see Mystromys Albicaudatus 
Z 


Zellweger’s Syndrome see Cerebro-Hepato-Re- 
nal Syndrome .. 


s 


Arch Ophthal—Vol 87, June 1972 









ee, 
Re r 
bd 
. 
l 
} 
e 
' 
oO 
| ‘= e 
e 
. 
& 
EE 
Pd 
| t 
Ud 
Ka 
e 
é 
o 
N 4 
end 
te . 
$ $ l 
e a i 
. E 
t z aN 








DACRIOSE gives you complete 
control of ocular irrigation. 
You can provide a gentle but 
thoroughly cleansing “jet-like” 
action...or you can use it 
drop-by-drop. 





This modern irrigating solution, 
in the unique Jet-Stream dispenser, 
is ready-to-use and self-sterilizing. 
Use DACRIOSE 
O In the office: after tonometry 
and gonioscopy — 
to wash away fluorescein — to wash 
out secretions and discharges. 
O In the emergency room: for quick, 
safe removal of foreign bodies. 
On the operating room: for sterile 
and convenient irrigation of the eye 
pre- and post-operatively. 
O At the bedside: to clean and 
irrigate eyes — to save staff time. 


Formula: A sterile, stable, buffered isotonic 
solution of boric acid, sodium carbonate, 
potassium chloride. Preserved with 
benzalkonium chloride, 0.01%; with 0.01 % 
disodium ethylenediamine tetraacetate. 
Warning: Do not dilute or reuse the solution. 
Do not touch dropper tip to eye or any surface 
as this may contaminate solution. 
Supply: 0.95 fl. oz. and 4 fl. oz. 

plastic irrigator bottles. ®) 


DACRIOSE 


you control the flow — sterile and 
self-sterilizing — isotonic 





Sterile os 


Dacriose 
ater ee ete eed 


Ophthalmic 

lrrigating Solution 
JET-STREAM E, 
dispenser i 








Ç 
> 
$ 
<$ 
* 





NEW BOOK 


The 


QZ ayn OM 


READ * 


The 


tC>pe em ZMuaes 


EXT CATARACT SURGICAL CONGRESS Feb. 10-14, 1973; MIAMI BEACH 


TO THE MIAMI EDUCATIONAL PRESS, INC. | 
608 Huntington Building # Miami, Florida 33131 


Enclosed is $30.25 (incl. postage) for one copy of 
“The SECOND Report on Cataract Surgery” - 1971 


1 Enclosed is $19.75 (originally $30.25) for one copy of 
“The New (1st) Report on Cataract Surgery" - 1969 


NAME 
STREET 
CITY - 


ik SECOND 
on CATARA 


PROCEEDINGS OF THE: 


1971 CATARACT SURGICAL CONGRESS 


MIAMI BEACH 


65 CONTRIBUTORS 


NEW REPORT on 
CATARACT 


PROCEEDINGS OF THE 


1969 CATARACT SURGICAL CONGRESS 


MIAMI BEACH 


43 CONTRIBUTORS: 


-STATE 


” REP ORT 
CT SURGERY 


580 Page BOOK | | 


SURGERY 


515 PAGE BOOK 





CONTRACTED 
SOCKETS 


Fritz Jardon 






































SYMPOSIUM 


AMERICAN SOCIETY OF 
OCULARISTS 


Saturday Before A.A.O.O. 
September 23, 1972 


Dallas, Texas 


(9:00 A.M. - 10:00 A.M.) 


Byron Smith, M.D. 
Henry Gougelman 
Pierre Guibor, M.D. 
John Kelly, Sr. 
Dan Barr, M.D. 
Marsha Erickson 
David Soll, M.D. 


Marriott Motor Hotel 


(10:15 A.M. - 11:15 A.M.) 


EXENTERATED 
ORBITS 


Alston Callahan, M.D. 
Fred Lewis 

Gerard Shannon, M.D. 
Raymond Peters 
Crowell Beard, M.D. 
Robert Scott 

Marvin Quickert, M.D. 
William Cox 


(11:30 A.M. - 12:30 P.M.) 
ALKALI BURNS 


Ramon Castroviejo, M.D. 

Joseph Soper 

Richard Tenzel, M.D. 

Richard Lindmark 

Allison Berlin, M.D. 

Joseph LeGrand 

Joseph Flanagan, M.D. 

Robert Levy 

Each session will encompass a statement of the 

problem, case presentations and discussion. Indi- 
vidual questions will be answered from the floor. 


ADVANCE REGISTRATION 


Pierre Guibor, M.D. & Henry Gougelman 
722 Park Avenue 
New York, New York 10021 





With footstep and arm raised 


Reclines to any degree desired 





The “880-the 
all new, 

all power 
performer 
from Reliance 


The new RELIANCE 8€ 
Motor Hydraulic Chair/Tab! 
features an electrically “pov 
ered articulating top povidir 
speed and ease of operatio 
maximum patient comfort, ar 
rugged construction. Its ben 
fits include a low seat heigl 
deep poly-foam upholster 
and excellent patient acces 

Power systems are operate 
by easy-to-reach switches ar 
levers. Its beautifully style 
and realistically priced. Fi 
more information, consult yo! 
supplier or write F & F Koeni 
kramer, 96 Caldwell Dr.,°Ci 
cinnati, Ohio 45216. Dept. AO- 
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NOW REDUCED SPHERICAL ABERRATION 
FOR BETTER VISUAL ACUITY 


nof OCAL contact Lenses 


The first commercially available 
corrected curve contact lenses. 





All spherical contact lenses have spherical 
aberration and have a shorter focal length 
at the periphery than at the center. 


Panofocal contact lenses have a corrected 
curve on the anterior surface to provide 
sharper and clearer retinal image than any 
previously available lens. This is accom- 
plished with no additional thickness or 
changes in any fitting parameters. 





rv 
A 
Interested ? 
» For additional information, com- 
d plete coupon below and return to 
ji Quality Optics, P. O. Box 4034, 


| n Atlanta, Georgia 30302. 


Yes. | am interested in more facts regarding 
| Panofocal contact lenses, 





gO Send your new Panofocal brochure, 


A QU A L ITY O PT | C S C Have a representative contact me. 


° Consultants / Manufacturers of Quality Contact Lenses NAME— — 
* A DIVISION OF GHQ CORPORATION 
Ts" Branch Offices in Atlanta e Memphis » Nashville | ADDRESS o —  — 
a Columbia e* Charlotte e Orlando 





*. St. Louis Area Distributor: Jenkins Optical Company | CITY STATE Z'P 
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-and her accommodative 


esotropia no longer 
affects her grades 


Over two years ago, Nancy showed an 
esophoria of 6 A at distance and an 
intermittent esotropia of 15 A at near, 
with imperfect fusion. She was put on 
PHOSPHOLINE IODIDE 0.125% O.U., 
at first once a day. This dosage regimen 
was reduced gradually to once a week. 
Orthoptic measures were employed to 
Increase binocular control. Nancy now 
has an esophoria of 12 A at near, no 
tropia, and excellent stereopsis. Fusion 
is still variable for near. Vision is 20/20 
in each eye. She no longer requires 
eyedrops* 


for diagnosis 


One drop of PHOSPHOLINE IODIDE 
0.125% instilled in both eyes for two 
or three weeks can help determine if 
there is an accommodative basis for 
the esotropia. 


in treatment 


If there is a significant accommodative 
factor present, the continued use of 
PHOSPHOLINE IODIDE alone is often 
sufficient for treatment. 


If surgery is necessary, postoperative 


use of PHOSPHOLINE IODIDE may help 


correct a residual deviation. 


*Case history courtesy of Orthoptic Clinic, 


Department of Ophthalmology, N.Y.U. Medical Center, 
N.Y. School of Medicine, New York, N.Y. Other children 


are professional models. 


The Ophthalmos Division 
AYERST LABORATORIES 
New York, N.Y. 10017 7121 





in the management of accommodative esotropia 


Phospholine lodide 


BRIEF SUMMARY 
(For full prescribing information, gee package 
circular.) 


Phospholine lodide® (echothiophate iodide) - 
In Management of Chronic Simple (Noncongestive) 
and Aphakic Glaucoma/Concomitant Esotropia 


Contraindications: This medication is contraindi- 
cated in acute (congestive) angle closure glau- 
coma, but may be useful in the subacute or chronic 
Stages after iridectomy or where surgery is refused 
or contraindicated. It is also contraindicated in 
glaucoma associated with iridocyclitis. It should 
be prescribed only after consultation with the 
patient's internist or surgeon in the pres€nce of 
bronchial asthma, gastrointestinal spasm, urinary 
tract obstruction, vascular hypertension, myocar- 
dial infarction, and Parkinson's disease. 
Warnings: Therapy should be temporarily dis- 
continued if (otherwise unexplainable) persistent 
diarrhea, profuse sweating, or muscle weakness 
occurs. Succinylcholine should not be used con- 
comitantly. In patients with myasthenia gravis, 
only specialists who are aware of the likelihood of 
drug interactions should employ PHOSPHOLINE 
IODIDE concomitantly with neostigmine, ambeno- 
nium, pyridostigmine, or edrophonium. 

Use in pregnancy: Not established is safe use in 
pregnancy, nor absence of adverse effects on fetus 
Or on respiration of neonate. Administration in 
pregnancy requires weighing potential benefits 
against potential hazards. 

Precautions: Patients regularly exposed to pesti- 
cides of the organophosphate or carbamate class 
should be cautioned to observe all protective mea- 
sures recommended in their handling. 

Minor side effects (patient to be alerted): Initially, 
browache, dimness of vision, blurring, or ciliary 
and conjunctival injection may occur, but usua ly 
disappear after 5 to 10 days of treatment. 

Other side effects: (/oca/): Iris cysts occur occa- 
sionally in adults, but fairly frequently in children. 
Pigmented cysts of the ciliary epithelium have also 
been noted. Retinal detachment has occurred, and 
the medication should be used with extreme cau- 
tion, if at all, if there is a history of this disorder. 
It may cause or activate acute iritis. Posterior syn- 
echiae may develop. Recent controlled clinical 
studies have shown that PHOSPHOLINE IODIDE 
therapy may be a causative factor in the develop- 
ment of lens opacities in adult glaucoma patients. 
This phenomenon is apparently (a) dose-related, 
since it has not been observed with 0.03%, but 
only with the higher strengths; (b) selective in 
character, since some patients have tolerated 
many years of treatment with the highest strength 
of the drug without lens changes; (c) age-related, 
since lens opacities associated with this medica- 
tion are virtually unknown in children; and (d) 
species specific, since attempts to produce com- 
parable effects in experimental animals have been 
unsuccessful. Pupillary block may develop due to 
intense miosis together with vascular congestion, 
especially in eyes with narrow angles. 

Resistance to the medication may appear in 
some patients after many months of therapy; usu- 
ally the response can be restored by changing to 
another medication for a short time. 

(systemic): Rarely, systemic effects may appear 
such as gastrointestinal spasm, nausea, vomiting 
diarrhea, increased secretion of lacrimal, Salivary 
or sweat glands, tightness in the chest, brady- 
cardia, etc. Muscle weakness and one case of local- 
ized paresthesias have been reported. Lowering of 
blood cholinesterase level frequently occurs during 
long term therapy and is an indication of systemic 
absorption, not an adverse side effect. 

Antidotes: Atropine, 2 mg. parenterally; PROTO- 
PAM® CHLORIDE (pralidoxime chloride), 25 mg./ 
Kg. |.V.; artificial respiration, if necessary. 

Supplied: 1.5 mg. package for dispensing 0.03% 
solution; 3.0 mg. package for 0.06% solution; 6.25 
mg. package for 0.125% solution; 12.5 mg. pack- 
age for 0.25% solution. [Also contains potassium 
acetate (sodium hydroxide or acetic acid may 
have been incorporated to adjust pH during manu- 
facturing), chlorobutanol (chloral derivative), man- 
nitol, boric acid, and exsiccated sodium phosphate.] 

















. (echothiophate iodide 


for ophthalmic solution) 











~Coagulator 


30 


GENERATOR 















. “The advantages of this inst 
"ment are proven and well document 
® Let us send you supporting info#mat 
F Mentor Division, Codman & Shurtleff, + 
i Randolph, Mass. 02368 


f of SD. McPherson, Jr., M.D., “Bipolar Coagulation In Ophthalmic Operations,” Ame ri 


This Wet-Field* coagulator provides pin-point 
coagulation with less damage to surrounding 
tissue and works even better under irrigation. 
It eliminates repeated sponging, reduces 
irritation, and speeds up the procedure. 
Bleeders are easier tolocateinawet Z 
field too. Journal of Ophthalmology, 73:5, 1972. 
Just touch the foot switch and 
current passes from tip to tip 7. 


YCodman entor 
-notinto surrounding tissue - Nien | 


for instantaneous hemostasis. ~*~ &%1972Codman & Shurtleff, Inc. “Trade 
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TO REDUCE CORNEAL EDEMA 





MURO OINTMENT NO. 128 - SUPPLIED 1/8 OZ £ 


An ointment of hypertonic sodium chloride solution 
in a base of lanolin, liquid petrolatum and 
white petrolatum. 


Apply to conjunctiva at bedtime. 


FRR RKRMR MRM MH RY MH mM HR MH mM Ye MM HD | 


MUROCOLL METHYLCELLULOSE 
4000 cps 0.9% WITH SODIUM CHLORIDE 5% 


MUROCOLL PRODUCT NO. 4 - SUPPLIED 15cc and 30cc 


A hypertonic solution of sodium chloride with methylcellulose. 
Preservatives - methylparaben and propylparaben. 


k- JO REDUCE CORNEAL EDEMA: 1 or 2 drops in affected 
bee oy O eye 3 times a day or as directed by the physician. 
? 


MURO preparations are available to all pharmacies and hospitals 


4 . 


















through their drug wholesaler, or may be obtained directly from 
Our laboratories by indicating their usual source of supply. 
15cc. 
MUROCOLL H 
i Complete ophthalmologic formulary available on request. MEINVICEILMOSE 18 
` | SODIUM CHLORIDE 5x Es 
hey (i Federal (U.S.A.) law prohibits dispensing above preparations without prescription. 
Methylporaben 0.023% 
Propylporaben 0.01% 
wkn 7 f | PHARMACAL LABORATORIES, Inc.| 3 
\ : ; MCT 69, MASS. BSA. 4 
2 
~.” Mwvw0.Pharmacal Laboratonioz, Inc. ferns | 
bea ST., s 
AA 121 Liberty Street - Quincy, Mass., U.S.A. 02169 
on Area Code 617 - 479-2680 
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Look what 
fluorescein fundus 
ohotography 

can tell you. 








This fluorescein angiogram of a diabetic retino, 
athy, revealing a gross vasculopathy in micro anc 
macro vessels, is only one example of the results 
that can be easily obtained with the new Zeiss 
Fundus Flash Il. Of the many features of this 
unique instrument, four are particularly wort 
citing here: 

(1) The light source, adjustable for low, medium 
or high intensity, with low heat, fast recycling 
short warm-up (0.5 sec.) and long flash tube life. — - 

(2) The built-in digital data timing system which A 
indicates automatically the time lapse between, 
photographs. 

(3) The control system which allows preselec- t 
tion of frame sequences from 1 to 4 frames/sec., ° 
time exposures, and automatic shutoff of film ¢ 
transport after a selected number of frames. 

(4) The exclusive Allen Stereo Separator for 
taking stereo photographs automatically with no 
equipment adjustment. 


For complete details on the many other features, 
of this easy-to-use instrument, write Carl Zeiss’ 
Inc., 444 5th Avenue, New York, N.Y. 10018. 


4. 


Nationwide service. 


THE GREAT NAME IN OPTICS ‘ag 





WEST GERMANY 
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t three years, every new concept in contact lens 
has come from just one source- 
Pharmaceuticals. 

















first hypertonic wetting solution. hy-FLOWe... 
$efreshing and hygienic, with a unique emolliency 
d a tonicity more natural to precorneal film.” 


Hirst combination cleaning and storage solution, 
o-FLOWe. . . the original such solution for ger- 
cidal hydration, easy and effective two-in-one 
ction. 


e first combination cleaning and storage kit- 

vorta-FLOWe. . . absolute cleaning and germicidal 
*“ydration in one simple leakproof, breakproof 
Sompact unit. 


& first gel cleaner. d-FILMm . . . the basic lens 
cleaner that erases patient confusion and elimi- 
pates the danger of irritating or damaging ele- 
m@nts being instilled into the eyes inadvertently. 


o- 


' Flow Care-to compliment your proficiency. 





\ FLOW PHARMACEUTICALS, INC. 
| 936 Commergal Street 
Palo Alto, Calif. 94303 







o 
va, S. and D. M. Maurice, The Effect of Normal Evaporation 
„Eye, Exp. Eye Res., 1:46, 1961. 
sunnar, Measurement of the Effect of Solutions of Different 
ISMOtIG Pressure on the Thickness of the Living @ernea, Trans. of 
Iphthal. Soc. U.K., 68:515, 1949 


INDEX TO ADVERTISERS 


Alcon Laboratories, Inc. .............. 2nd Cover-3 
Allergan Pharmaceuticals ............ 44-45, 57-58, 

4th Cover 
American Optical fo rs 21 
American Society of Ocularists E A PNA EEN -60 
Ar-Ex Products Company .......... ee 46 
Ayerst Laboratories ............ 24-25, 34-36, 62-63 
Bausch & Lomb Incorporated ............ 387-40, 68 
Benson Optical COMPANY ss iciivcsde, aea TE 14 
Caribbean EENT Seminar .................... 14 
CeO, Tk we bk cand gus oo8en cakde A 33 
Codman & Shurtleff, Inc. 

Mentor Division 6c «gedaan cdasceus duan 26-27, 64 
Cooper Laboratories, Inc. .................. 50, 59 
Davis & Geck, A Division of 

American Cyanamid Company ............... 15 
Flow Pharmaceuticals, Inc. .................... 67 
Franklin Optical Company ..................... 47 
General Medical Company .................... 18 
HLOV. Optical Co, Trt. 4 asic dan nen vee nove, 55 
International College of SUPPCONE £6 ised ceeanas 46 
Koomgkramoer, F. Boi casi deeueanscdaccl. 60 
Lederle Laboratories, A Division of 

American Cyanamid COMPANY 2 oki vcccnn 19-20 
Medical Instrument Research .................. 22 
Merck Sharp & Dohme, Division of 

Merck & Company, Ine. .............. 10, 48-49 
Miami Educational Press, Inc. ................. 60 
Muro Pharmacal Laboratories, Inc. .......... 9, 65 
Nikon Inc., Division of 

Ehrenreich Photo-Optical Ind. ................ 16 
Ocutron Company cocci coi d bdcecucwnccaounde 28 
Professional Pharmacal Company ........ 3rd Cover 
Quality Optics, Inc. .......................... 61 
Ryno Geen xo. (ae bos esa cacamcdwnus cancces 41 
Smith Kline & French Laboratories ......... oh | 
Smith, Miller & Patch, Inc. . sew 12-13, 25, 29. 

31, 42-43, 52-54 

sah dik a ees Rieat Ais .5] 

Thomas, Charles C., Publisher ............... k 

Union Corporation ........................... 732 

University of Texas Medical School ............ 38 

Weich Allyn Inc. 20... iviccc ccccuceecbacaeccc. 56 

COM CN, E E dioas 6-7, 66 
. ¢ s ° 


More precise 
positioning... 

more tilt... 

more comfort for 

the patient... 

more control for you. 
For the whole feature- 
by-feature story, 
send for your copy of 
the Power-poise 
brochure (H-862). 
Dept. 3506 

Bausch & Lomb 
Rochester, N.Y. 
14602 
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Apollo Space Flight Veteran: 
Methulose, for dry eyes! 


Methulose artificial tears lubricate sensitive ocular tissues to provide 
comfortable, soothing relief from eye dryness and irritation without 
blurring vision. Little wonder it is a big item on Apollo flights where 
dry eyes could present serious problems. 


Meanwhile, back on earth, Methulose might be the simple solution to 
the dry-eye problems of many of your patients. A non-irritating 
buffered aqueous solution containing Methylcellulose U.S.P. pre- 
served with Benzalkonium Chloride 1:25,00., .* is available in 15cc 
and 30cc direct application plastic containers. Write for a generous 
svoris of Ecc starter samples. 


PROFESSIONAL PHARMACAL CO., INC. 


P. O. Box 230 300 W. Joserhine St., San Antonio, Texas 78206 
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In an environment of repeated irritation ves a 
one drop of Albalon provides over 190 minute 
of the most potent decongestant activity. ` 


In a recent double blind study* the superior decongestant activity of Albaloi 
Liquifilm® was clearly demonstrated. Compared to three of the most familiar vass 
constrictors, just one drop of Albalon provided both immediate, effective eye-whitenin. 
and 190 minutes of the most potent protection against repeated ocular insult. = 

Additionally, Albalon comes in the Liquifilm vehicle to soothe, lubricate and comfc . 
itchy, smarting, red eyes. 4 
ALBALON... for long lasting protection. 


Albalon Rx 


(naphazoline HCI) 
LIQUIFILM Ophthalmic Solution 









AVE pa rmageutical S 


me, California / Montreal, Canada | t 
naphazoline HCl, 0.1%; Liguifilm® (polyvinyl alcohol), 1.4%; with benzalkon’im m A disodium 


Ç ongai ns: 
fate. citric acid, sodium citrate, sodium chloride, sodium hydroxide and purified water. Indications: For tse as a to 
. ~@ . . 
his preparation. Precautions: This 


ocular vasoconstrictor. Contraindications: Hypersensitivity to the components of t 
aration should be used only with caution in the presence of hypertension, cardiac irregularities, hyperglycemia (diab 
hyperthyroidism. Adverse Reactions: Pupillary dilatation, increase in intraocular pressure, systemic effects due to ae 
tion (i.e. hypertension, cardiac irregularities, hyperglycemia). Y’arnings: Should not be used in* patients with 
angle glaucoma. If irritation persists, Or increases, discyatinuf use. Dosage and Sa Qne to two dr 






stilled in eagh eye every three to four hours or less fréq , as required to selievefsymptoms. t 
A CAN . . + X 
| *fram an indæbendent study conducted on a controlled population; data op file fAllergan RGeaich Deparfim 


